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Cylinder Liner Wear.—I. 


distinct service has been rendered by 
Engineer Rear-Admiral J. Hope Harrison in a 
recent Paper on the above subject, for he has 
collected together a number of the factors which 
influence the wear of cylinder liners, and which 
should be fully understood both by engineers and 
metallurgists. The question of wear is one of 
the most difficult which the metallurgist is called 
upon to face, simply because it is affected by so 
many things which lie completely outside his 
purview and over which he has no control what- 
ever. As the author points out, although exces- 
sive wear has been alleged to be due to ash, 
improper lubrication, piston-ring pressure, 
broken or improperly-fitted rings, unsuitable 
material for rings and liners, incomplete com- 
bustion, piston tilt, atmospheric dust, sulphur 
from fuel, etc., no one—not even those who con- 
sider that they know why linings wear—has been 
successful in avoiding it. He also points out 
that the evidence of actual experience is not 
easily obtained, and that much of it is con- 
tradictory. 

Perhaps the most interesting point in the 
Paper is the impression derived from a rapid 
survey that the actual material of the liner or 
the piston ring is a comparatively small part of 
the question, and one of the most important 
factors is lubrication. The oil is required to 
form a film on the liner walls and to seal the 
piston rings against gas. The experience of a 
number of users is quoted with respect to lubri- 
cation and piston-ring design. 


The effect of dust in the atmosphere is not 
considered to be important in this country what- 
ever may be the importance of it in bearings. 
The author deals with some of the materials of 
which liners have been made, including ordinary 
cast iron and alloyed cast iron, centrifugal iron, 
and heat-treated metal; in addition, there are 
carbon steel, alloy steels and nitrogen-hardened 
steel. He suggests that the present evidence is 
such that no one material has proved it is out- 
standingly better than the others with respect 
to wear, and indeed suggests that when records 
of many of the materials are closely examined, 
it is doubtful whether much progress has been 
made beyond the results obtainable from a good 
cast iron. 

The remaining point dealt with relates to dis- 
tortion, and it is suggested that there is no 
evidence that liners having a high tensile 
strength wear less than those of a low tensile 
strength. The important points to attend to 
are the maintenance of the original compression 
pressure in each cylinder, the maintenance of 
nermal exhaust temperatures, and the periodical 


cleaning of the liner from scale on the water- 
jacket side. Lubrication should be good, and 
incomplete combustion should be avoided. 

The discussion on the Paper was particularly 
interesting, and we hope to come back to this at 
a later date. 


Casting © --'aced by Welding. 


Up to now, we have always taken up a very 
conciliatory attitude towards weldings, but when 
a responsible organ such as ‘‘ The Times ”’ Trade 
and Engineering Supplement allows a_corre- 
spondent to indulge in such statements as “ It 
can be safely stated that 90 per cent. of the 
parts made of cast iron can be made of standard 
steel shapes are-welded into a homogeneous 
whole,”’ it is obvious that conciliation is prema- 
ture and that war should be carried into the 
enemies’ camp. Weldings may be defined as an 
exotic post-war development involving the 
assembling of steel plates and sections—some- 
times of standard dimensions—by means of un- 
controlled meroscopic castings. These weldings 
spring after machining; are liable to excessive 
corrosion; are subject to being bent, which is 
usually worse than a break; lack rigidity; are 
dependent on the skill of men usually trained 
in a hurry; and incapable of conforming to 
proper acceptance tests. 
fashion which is on the wane, because of high 
cost of manufacture (ask your buyer), poor life 
(electrical junction boxes), and failure in prac- 
tice (road rollers). Welding is a one-man job 
and difficult to convert into team work, and 
therefore can never compete against a highly- 
mechanised foundry. Their bull point—the 
elimination of patterns, is untenable when one 
thinks of radiators, motor-car castings, pipe 
castings (where no patterns at all are used), of 
the small junction boxes such as are turned out 
by the Midland Electric Company, or the small 
electrical castings made by Ferranti and others. 
The Times correspondent asserts: ‘‘ Another 
advantage of welding is that less space is re- 
quired for manufacturing when steel is used in 
the place of cast iron. Less time also is re- 
quired for fabricating from steel than for the 
manufacture of castings.’’ Both these state- 
ments are unsupported, and obviously assume 
(1) that the welder has the correct sections in 
stock; (2) that no pattern is available to the 
founder; and (3) that it is a smal] order job 
in point of numbers required. For production 
per unit floor space, we defy any welding plant 
to show a figure to equal that attained by Mid- 
land Electric Manufacturing Company and other 
quantity production foundries based on either 
weight or volume. A final quotation—‘ A 
welded steel bedplate is less liable to damage 
than a cast-iron bedplate ’’—is typical of the 
assertions made in this article. Here the author 
means ‘‘ breakage,’’ but bedplates are damaged, 
and seriously damaged, by slight bends and 
warps, unknown in cast iron. We will not only 
again assume a conciliatory attitude, but one of 
real co-operation as and when we find the weld- 
ing outlook towards castings getting into sane 


perspective. 


They constitute 


' 
‘ 
: 
| 
A, 
j . = 


378 


Correspondence. 


[We accept no responsibility for the statements 
made or the opinions expressed by our corr 
epondents. | 

Malleable Reception Tests. 
To the Editor of Tur Founpry Journat. 


Srr,—In vour issue of the Ist inst. you pub- 
lished a letter from John V. Murray relating 
to the discussion on the report of the Malleable 
lron Sub-Committee Paper at Newcastle. 

In this letter Mr. Murray states that it is 
quite possible to obtain a yield-point as low as 
40 tons and as high as 95 tons per sq. in. in 
well-annealed malleable castings. 

This is a surprising statement, as it is well 
known that malleable-iron castings, even when 
heat-treated, cannot give such high figures as 
Mr. Murray quotes. 

This is evidently a typist’s error, and should 
be amended so that such a statement should not 
mislead the general reader.—Yours, etc., 

J. W. Garpom, Convener. 

The Institute of British Foundrymen. 

Technical Committee. 


Soda Ash. 
To the Editor of Tue Founpry Trape JOURNAL. 


Sim,—Doubtless, with many others ot 
readers who use soda ash regularly, the writer 
looked forward to finding something of practical! 
service in Mr. Evans Paper—in the Journat 
of December 1—as it is often difficult, sometimes 
impossible, to get a real sample of the metal to 
be treated, and as no one wishes to use up soda 
when the temperature is not suitable or a 
greater quantity than is really beneficial, we 
looked for some guidance on such points as the 
best methods of applying it, on the minimum 
temperature, at which its full effect could be 
obtained, and what effect varying proportions 
would have in ridding metal of sulphur. Table | 
gives some absolutely incredible data. It seems 
to show the effect on the sulphur and manganese 
contents of metal before and after treatment. 
If the results are to be taken as printed, then 
‘“'Tropenas steelmakers would be well advised 
to look closely into their already large metal 
losses. 

In four out of five cases cited the manganese 
has increased in quantity in the treated metal. 
Now, as the manganese reported in an analysis 
ineludes all forms in which it may exist (carbide, 
sulphide or simply alloyed)—if the metal after 
treatment by soda ash contained more manganese 
(as reported), this could only come from its con- 
centration into a smaller weight of metal, such 
smaller weight, indicating serious loss, being the 
result of the treatment. (Cr and Mo are said 
also to gain in quantity.) 

Considering that (as was settled experimentally 
by Sir Lowthian Bell some 60 years ago) hot 
co, oxidises metallic iron very rapidly, it seems 
hopeless to expect any good result from treating 
metal by passing such gas through it to de- 
gasify it. I faney the author would hardly 
recommend the use of soda ash on a ladle ot 
steel to clean and degasify it, although it is 
claimed not to affect the ordinary steel 


your 


con- 


stituents and to increase the manganese, 
chromium and molybdenum. 

The test-bars cast from the same material, 
dirty-pipe scrap, show a wonderful difference in 
structure. The metal being fused without any 
flux and with no carbon additions, would, 
naturally, be very susceptible to any fluid-slag 
additions. The Fe, O, of the dirty scrap is very 


infusible and does not combine readily with sand. 
In ordinary cupola melting, at its worst, this 
peroxide is reduced (by the CO of the cupola 
gases and the hot coke where it touches) forming 
the lower oxide, which combines readily with 
silica, forming an all-too-fusible slag for the 
average cupola lining to withstand. Cupola 
metal from the dirtiest scrap could never be so 
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bad as the untreated bar shown in Fig. 13, and 
with the extra quantity of slag—due to the dirt 


‘may indeed be much cleaner than the average 


melt. This article indicates very clearly that 
it is of great advantage to have a thin fluid 
slag in the cupola. Whether modern practice 


would be improved by working with a tougher 
slag, which would not be so severe on the cupola 
lining, and treating all the metal in the receiver 
(or ladle) with material forming a thin 
slag of low specific gravity, or, alternatively, by 
using suitable fluxes in the cupola itself, to form 
a thin and very liquid slag, is an open question. 

One thing might be tried. As there is a large 
amount of left in the slag, 
sulting from treating the metal, such slag ordi- 
narily thrown away, might be put through the 
cupola to improve the slag and to remove some 
sulphur. 

If Mr. Evans could what temperature 
soda carbonate is dissociated into oxide and ear- 
bonic acid, and that at which it vaporises 
unchanged, if, indeed, it does so, it would 
interest some few of vour readers.—Yours, ete., 

Wa. McConnacuir. 

Newmains, Lanarkshire. 

December 15, 1932. 
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The Oldest Member of the N.U-F. 


Mr. William Bailey, Blue Bell Lane, Penrith, 
who celebrated his 87th birthday a few weeks 
ago, has been in the employ of Messrs. Thomas 


Mr. 


Battey. 


Althams 


73 vears, 


& Son, ironfounders, of Penrith, for 
having been apprenticed when he was 
14. He is still working, or rather, as he him- 
self calls it, ‘‘ assisting the other workmen,’’ 
although he is officially pensioned off. Nearly 
every day he dons his old blue jacket, and sets 
off to his job, just as blithely as he did nearly 
three-quarters of a century ago. ; 

“Old Bill,” as he is known to everyone, is 
a native of Penrith. He still potters about at 
the works, doing a little light work, and means 
to continue as long as ever possible. 


Mr. Bailey, who appreciates a glass of beer 


and a cigarette, is the oldest member of the 
National Union of Foundry Workers. He _ be- 


lieves in hard work, and has, as he had 
plenty of it all his long life. He is still wonder- 
fully hale and hearty, and the only thing that 
worries him is his deafness. 


Savs, 
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Random Shots. 


This toy-soldier business becoming 
problem, worthy to rank with the war-debts 
affair. Serious-minded women (the sort whon 
the B.B.C. hire to give improving talks on 


International Hygien and ‘* How the Mind 
ot the Bee Works *’) ago pointed out th 
insidious effect of lead soldiers on the impression- 


long 


able minds of children, proving conclusively that 
the antics of Tamberlaine, Alexander, Hannibaj 
and Napoleon were entirely due to the = war- 
like atmosphere of their childhood, engendered 
by the Christmas gifts of foolish and doting 
aunts. At an inter-University debate, held in 
Birmingham recently, when the matter was dis- 
cussed, a point Marksman 
thought was of interest to the 
foundry industry. A practical delegate from 
Sheffield, deviating from the question as to 
whether children should be given toy soldiers or 
nice, woollen gloves, suggested that the soldiers 
should be made of stainless steel instead of lead. 
The child, of course, would miss the satisfaction 
of sucking off the red paint, but all the same, 
from the point of view of the stainless-steel trade, 
there are possibilities in the idea. 


was raised which 
considerable 
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A walk down Oxford Street or Holborn to-day 
will show you father trailing around from large 
store to large store, laden to the chin and fed 
up to the back-teeth. You will see mother tell- 
ing her offspring exactly why they should prefer 
wart underclothing to clockwork trains. You 
will see the children prodding the commissionaires 
to see if they are real, and you will hear, if the 
children’s parents are not near, what the com- 
missionaires say. Lurking in dim corners vou 
nay observe comic artists taking notes for next 
vear’s annuals. If you wise, however, vou 
will avoid the Toy Fairs, where for an exorbitant 
sum you are shown an unlikely Santa Claus (a 
sandwichman in civil life) leaning against a 
thirty-guinea stuffed rhinoceros (at the sight of 
the pachvderm the children scream, and you have 
to hold one, while its mother attends to 
who have been seized by hysteria). In 


are 


those 
fact, all 
around vou can be seen unscrupulous shopkeepers 
selling the most ridiculous and unwanted im- 
pedimenta, designed apparently for elderly aunts 
to give to untortunate nephews. All around vou 
there is buving and selling, and you will ponder 
where amidst all this Christmas trade does the 


foundryman come in? N 


No elderly aunt ever 
sends iron castings to her nephews, although they 
would be more useful than vermilion neckties. 
No, unless there is a revival of the use of iron 
platters in place of Spode china there seems no 
hope for the foundry trade in this festive season. 


* * * 


Marksman last week quoted an excellent 
story from a witty speech by Mr. Kain at the 
London Branch dinner of the Institute. | Un- 
fortunately, however, he has been told that he 
missed the point, although the story as published 
seemed funny enough. However, if any reader 
did not see the joke, the correct version will be 
sent him in a plain van, price £3 19s. 114d. The 
fact is that a really good dinner, such as that of 
the London Branch, must be expected to blunt 
the point of any joke, both in the hearing and 
telling thereof. 

* 


Another joke which can be easily mistold is 
that of the excitable man at the football match, 
who said: ‘I b-bet you a pair of drawers it’s a 
glove.”’ 

* 


A flag-seller approached an extremely fatuous 
young man. ‘‘ Will you please help the Working 
Girls’ Home? ” she asked sweetly. 
rathah,’”’ said the man, 
don’t you know, what? ”’ 


‘I say, yes, 
‘““ but, where are they, 


MARKSMAN. 
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The Effect of Size of Specimen 
on the Strength and Elastic 
Properties of Cast Iron. 


Mr. A. H. Dierker has published in the Engin- 
ecling Experiment Station Bulletin No. 72 (Ohio 
State University Studies, Engineering Series), 
details of a research he has made on the above 
In conducting the research he took 
the following desiderata into consideration. 

The present standard-test specimen for cast 
jron is the so-called arbitration bar. This is a 
round bar 1.20 in. in dia. by 21 in. long, poured 
vertically in dry sand. The bar is tested by 
placing it on supports 18 in. apart and applying 
a load at the centre. The advantages of this 
type of bar have been weil stated by Moldenke: 
—‘'The round section eliminates errors from 
four hard corners; the vertical position in the 
mould eliminates differences in strength found 
in flat-poured castings when tested cope side up 
or cope side down. Pouring from the top means 
giving every inch of the vertical casting molten 
metal of the same temperature and is the only 
way of getting this casting as sound as such a 
casting can be made, the casting practically feed- 
ing itself as it is poured. Dry sand for the 
mould means the elimination of a hardening 
(strengthening) influence from the dampness of 
the ordinary green sand.”’ 

Further advantages of this type of test-bar, 
advantages which undoubtedly have kept it in 
the favour of the average foundryman for many 
years, are that it is easy to make, requires no 
expensive machining, and can be tested on a 
simple inexpensive machine. For those who 
prefer the results of their test expressed in 
tensile strength, a tensile bar has been adopted 
as standard. It is specified that this tensile bar 
is to be machined from a broken half of the arbi- 
tration bar. 

In considering means for testing the physical 
properties of a series of cast irons to be made 
at the Engineering Experiment Station it was 
felt that the use of the arbitration bar would 
be of questionable value. This bar is made in a 
manner entirely different from ordinary foundry 
practice and no correlation has ever been worked 
out between the properties of this test-bar and 
the property of the castings poured from the 
same metal. The transverse test on the arbitra- 
tion bar is probably suitable for indicating varia- 
tions in the uniformity of a given composition 
of metal. Its value, however, for indicating the 
suitability and value of a given composition for 
casting purposes is severely limited. Since the 
standard tensile bar is to be machined from 
the transverse bar the same objections would 
hold to its use for investigational purposes. 

It is usually conceded that the best method 
for determining the value of a given iron for 
a particular casting is to test the casting as a 
whole. The properties of grey cast iron vary 
widely, however, in sections of different size; 
hence the properties determined in one casting 
may not hold for another similar casting of 
either lighter or heavier section. Tt would 
appear logical then, in investigational work, to 
cast the metal into a series of castings of vary- 
ing size, these to be of a simple shape so as to be 
readily and easily tested and to be moulded and 
poured by usual foundry methods. 

The Engineering Experiment Station had on 
kand patterns for a series of simple castings of 
similar design but varying in size. These had 
been designed with ancther purpose in view, but 
a slight modification made them suitable for the 
present purpose. In testing, the bars are simply 
gripped between the flat grips of the test 
machine and pulled in tension. Although there 
is no assurance of true axial loading it is ques- 
tionable if any serious bending stresses are set 
up provided the gripping surfaces of the bar are 
parallel and the testing machine is in good con- 
dition. Tests of a number of bars cast from 
various melts indicated that the idea had con- 


subject. 


FOUNDRY TRADE JOURNAL. 


siderable merit. The decision arrived at, there- 
fore, was to make as complete a test as facilities 
would permit of one melt of cast iron consider- 
ing both elastic properties and ultimate strength. 

The type of iron chosen for this melt was one 
which was considered to be suitable for medium- 
and heavy-section castings. The composition 
aimed at was T.C., 3.20; Si, 1.75; Mn, 0.60; 
S under 0.05, and P, 0.12 per cent. The charge 
consisted of 334 Ibs. of scrap iron from  pre- 
vious laboratory melts, 50 Ibs. of charcoal pig- 
iron and 1} Ibs. of ferro-silicon. The metal was 
melted in a_ single-phase, direct-are, electric 
furnace. 

Conclusions. 

The results of the tests reported show, accord- 
ing to the author, conclusively that, moulding 
conditions being equal, the deformation per unit 
stress in ordinary cast iron varies according to 
the size of the section in which the iron is 
poured. The difficulty of judging this variation 
from the results of a single-test specimen is 
apparent. Moreover, in the absence of more con- 
clusive data than have been published, the 
author questions the advisability of basing judg- 
ment on the results of tests of small specimens 
extracted from various parts of the casting. The 
physical properties of a given section in a struc- 
ture are not necessarily a summation of the pro- 
perties of the various components forming the 
member. It would seem desirable, in determin- 
ing the physical properties of cast iron in 
sections of varying size to test, whenever 
possible, each section as a whole. 

Incidentally the data given indicate that 
reasonably good mechanical properties can be 
secured in grey cast iron without the necessity 
of resorting to unusual compositions or exces- 
sively high temperatures. 


Foundry Practice in Belfast. 


At the November meeting of the Belfast 
Association of Engineers, Mr. Paitip B. Jame- 
SON, managing director of Brown Square lron & 
Brass Foundry, Limited, 49, Turin Street, 
Grosvenor Road, Belfast, read a Paper on ‘* Cast 
Iron Practice in a General Jobbing Foundry.”’ 

After dealing with the early history of the 
industry, Mr. Brown stated that the sands used 
locally were ‘‘ Red,’’ ‘* Rock,’ ‘‘ Sharp” and 
‘* Sea,’’ and that Belfast was fortunate in the 
possession of sands equal to those found in any 
other district. The ‘‘ Red,’’ which constituted 
the bulk of the sand used, was naturally bonded. 


Pipe Moulding. 

The author dealt at length with the making 
of pipe castings, and drew attention to the 
following points:—(1) A pipe mould must be 
rammed according to its diameter to withstand 
the pressure of the metal during casting; (2) 
facing sand must be used suitable to the thick- 
ness of metal in the pipe; (3) weaker facing sand, 
with a small percentage or no coal dust should 
he used on the top surface of the mould; (4) in 
ramming, the rammer must never be allowed to 
approach too closely to the pattern; (5) the care- 
ful placing and securing of chaplets in suitable 
positions to prevent the core rising or bending 
when the mould is being filled with molten 
metal; (6) before using chaplets, they should be 
examined to ascertain that they are properly 
tinned and free from rust, as rust on chaplets 
is sure to cause blow-holes where it comes in 
contact with molten metal; (7) the core should 
be dry before placing in the mould; (8) the core 
must be the same diameter as the coreprints, 
otherwise difficulty will be experienced in cen- 
tring; (9) a hot core should never be placed in 
a green-sand mould, as the condensed steam will 
form in beads of water on the top surface and 
cause blow-holes in the casting; and (10) when 
pouring a pipe mould, the molten metal should 
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be as fluid as possible, especially for pipes of 
light section, and the pouring basin made high 
to give the necessary pressure. 

When making a straight-pipe core, a core 
barrel of suitable length and diameter, with per- 
forations to allow of the free escape of gas, 
must be provided. This is wound with straw, 
hay or wood-wool rope, allowing for at least }-in. 
coating of loam. The core is formed with a 
strickle board placed on stands, first rough 
coated, then finished with thinner loam. When 
dry and tested for size, it is finished with black- 
wash to ensure its easy removal from the cast- 
ing. Blackwash is graphite with a little clay 
added mixed in water. ; 

Large fillets are often called for around pipe 
flanges, but this is not good practice, as the 
increased thickness of the casting at this point 
causes porosity and gives a leaky pipe. Small 
brackets at the back of the flanges overcome 
this difficulty and, incidentally, produce a much 
stronger job. The designer should always aim 
at having a casting uniform in thickness, with 
all corners round where possible. 


Camber. 

Camber, necessary in patterns, has always been 
a problem, as there is no fixed rule for guidance. 
Where there are one or two castings only, to be 
made of a pattern, the jobbing foundry cannot 
afford to make trials, and judgment from experi- 
ence, with due precaution as to gating, must 
be exercised so that the casting will keep a 
uniform temperature throughout when cooling. 
This is more difficult with castings having vary- 
ing thickness. Extra machining should always 
he allowed for on long castings requiring a 
finished level surface. 


Gating and Running. 

The gating of a casting is most important. 
Many otherwise well-prepared moulds have been 
lost by improper gating. Some years ago a 
large foundry, which had been having trouble 
with a high percentage of bad castings, con- 
sulted the author on the matter, and he was 
taken through the machine shops to see the 
various castings which had been machined, and 
rejected... The works manager stated his firm 
would not have any necessity to buy scrap for 
the following twelve months. On investigation, 
it was found that 95 per cent. of the trouble 
was caused by wrong methods of gating and 
pouring. The patterns had been mounted for 
machine and plate moulding with a view to 
quantity without due regard to proper gating. 
Plate moulders when casting had followed a 
system of pouring the metal slowly to prevent 
straining the mould. This was done to avoid 
the putting on of weights or clamping. 

When pouring a mould the runner basin 
should be filled as quickly as possible and kept 
full until the mould is completely filled with 
metal. The more head pressure in pouring the 
greater will be the force exerted on the molten 
metal entering the mould. If not controlled by 
proper gating this is liable to cut the mould 
where the flow of metal strikes, causing scabs, 
the sand displaced mixing through the metal, 
resulting in a defective casting. Down gates 
should not be larger than the total area of the 
sprays. Molten metal should enter the mould 
with a smooth, even flow without agitation, and 
to minimise warping, gates should be arranged 
to distribute the metal quickly to all parts of 
the mould so that contraction may take place 
uniformly throughout. 

In a jobbing foundry greater skill is required 
than in a foundry doing specialised or repeti- 
tion work. If a sufficient quantity is required 
of any casting, everything can be made as fool- 
proof as possible. The patterns with gates can 
be mounted on plates for machine or plate 
moulding and special boxes made to suit, thus 
reducing the skill required for moulding. If a 
suitable facing sand and mixture of metal is 


(Concluded on page 389.) 
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The Practical Application of Soda Ash. 


VIEWS OF PROMINENT FOUNDRY EXPERTS. 


mr. N. L. Evans’ Paper, which was published 
in our issue of December 1, gave rise to one ot 
the most important discussions ever held under 
the auspices of the Institute of British Foundry- 
men. It was opened by Mr. J. G. PEARCE 
(director, B.C.1.R.A.) who said everybody was 
very greatly indebted to Mr. Evans and 
his colleagues for the admirable work they 
had done on desulphurising by soda ash, be- 
cause, without exception, every section of the 
industry—blast-furnacemen, refined-iron makers, 
chilled iron, grey-iron and malleable-iron makers 
and steel-castings makers—were interested. 
Why, he asked, is desulphurising important at 
a time when sulphur is nothing like the bogey 
it was? The answer lay in the extent to which 
the industry to-day was dominated by scrap. 
Once melted in the foundry, all pig-iron sooner 
or later returned as scrap. In the form of 
runners, risers and waster castings it returned 
to the furnace at short intervals. As good cast- 
ings it might only return after years of service, 
but sooner or later it was bound to do so, and 
at each re-melting the sulphur rose from 0.03 
to 0.05 per cent. There was thus a steady rise 
in the sulphur content of cast iron, and this 
had probably been trebled in the last thirty 
years. 
“ Why was sulphur less feared than it was? 
The reason was that we now have a proper 
understanding of many troubles for which sul- 
phur at one time was a convenient scapegoat. 
Furthermore, founders had learned better how 
to balance it with manganese. That a sulphur- 
manganese relationship existed had long been 
known, but its precise nature was explained by 
the work of Norbury in the laboratories of the 
British Cast Iron Research Association. This 
work explained the paradox why in some cases 
manganese additions hardened and whitened the 
iron and in other cases they softened and 
graphitised it. To neutralise a given part of 
sulphur, manganese must be present to the ex- 
tent of 1.7 times the sulphur, plus an additional 
0.3 per cent. A smaller quantity of manganese 
than this hardened the metal by leaving some 
sulphur free to exercise its drastic hardening 
action by dissolving in the iron carbide as fer- 
rous sulphide. A greater quantity tended to 
harden the metal by leaving excess manganese 
free to form manganese carbide, which crystal- 
lised with, and was more stable than, iron car- 
bide. The affinity between manganese and sul- 
phur was offset by the affinity between man- 
ganese and carbon and between iron and 
sulphur. One of the problems of the founder 
was to maintain this balance in the face of in- 
creasing sulphur due to pick-up from cupola 
coke and diminishing manganese through oxida- 
tion in the cupola. It was nevertheless interest- 
ing to find that soda ash was equally good at 
breaking up ferrous sulphide as manganese 
sulphide. If one could neutralise sulphur satis- 
factorily by manganese, why was its reduction 
so important? During the war a vast amount of 
metal was melted from sub-normal raw materials 
and a considerable increase in sulphur content 
took place. The availability since that time of 
war scrap and the economic necessity for using 
increasing proportions of scrap had resulted in 
greatly increased sulphur content. 

Pig-Iron Desulphurisation. 

Why was desulphurisation not practicable at 

blast furnaces since this would appear to be the 


ideal place at which to do it? As Mr. Evans 
had pointed out, British pig-iron did not 
contain a serious quantity of sulphur. The 


hematites in fact were so low in sulphur that 
many castings such as 
produced with sulphur 
usual steel specification. 


ingot moulds could be 
within the limits of a 
Tf the foundry industry 


were in a position to melt nothing but pig-iron, 
the sulphur problem would not arise. An 
exception to this might be made in the case of 
low-silicon pig-iron used for white-heart malle- 
able iron. In normally-operated blast furnaces 
the usual medium-silicon grey pig-iron produced 
at a relatively high temperature was lower in 
sulphur than low-silicon pig, and malleable pig 
carrying, 0.6 per cent. of silicon might 
have 0.1 per cent. to 0.2 per cent. of sulphur. 
Makers of refined iron were also in an excellent 
position to desulphurise and the necessity was, 
of course, greater than with blast furnaces. The 
opportunity was good because they handled metal 
in sufficient quantities to make ladle additions 
practicable, and pouring temperature was not 
sO important to them as to the founder. It 
was understood that refined iron-makers were 
availing themselves of the opportunity to de- 
sulphurise which soda ash offered. 


B.C.LR.A. Tests Confirm. 

So far as grey iron was concerned, there was 
no possible doubt whatever of the reduction of 
sulphur by means of soda ash. The B.C.I.R.A. 
carried out tests in, and subsequent to, 1925 
and it could be said from these tests and experi- 
ence that Mr. Evans’ conclusions were correct 
and correctly stated. Moreover, they had been 
confirmed by dozens of investigators from differ- 
ent countries. The main difficulty in the 
foundry was a purely practical one, namely, 
the time required for the reaction. As Mr. 
Evans had pointed out desulphurisation was 
most easily accomplished in large castings where 
the ladle could be held. For small castings the 
metal became too cold for pouring. This was 
particularly the case in malleable iron where the 
sulphur trouble was most acute, where the 
castings were small, runners large, and the pro- 
portion of scrap going back to the furnace con- 
sequently great. Although manganese sulphide 
was the most neutral and suitable form in which 
sulphur could be present in cast iron, it was 
nothing more than an inclusion and was prefer- 
ably excluded. Its removal materially improved 
the elongation of malleable. The alternative of 
pigging desulphurised metals and remelting it 
was open to the objection of the cost of remelt- 
ing and the sulphur pick-up on the remelt 
might be an appreciable fraction of the removal 
on the first melt. 

Soda-Ash Blocks. 

The use of soda-ash blocks in the cupola was 
an ingenious suggestion to overcome the diffi- 
culty of dealing with small ladles, but there 
was very little experience of this yet and the 
results of the use of blocks would be watched 
with interest. Since most cupolas had a 
siliceous lining, the possibility of action between 
the soda ash and the lining was present. It 
also did not appear how the degasifying action 
of soda ash in the ladle could be made effective. 

In considering the figures given in the Paper, 
it should be borne in mind that any manganese 
figure obtained by the ordinary process of 
chemical analysis in a routine testing laboratory 
was subject to an analytical tolerance of 
+ 0.02 per cent. Thus, a manganese content of 
0.40 per cent. meant that the manganese figure 
was anything between 0.38 per cent. and 0.42 per 
cent. Thus the change in manganese after 
desulphurisation was really very slight, although 
it was in the right direction. Similarly, sulphur 
figures were subject to a tolerance of + 0.003 per 
cent., so that 0.1 per cent. of sulphur recorded 
by analysis meant anything between 0.097 
cent. and 0.103 per cent. 


Limestone Additions. 
What other steps could founders take to meet 
the sulphur trouble? The Association had, of 
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course, always urged its members to minimise 
this as much as possible by all the usual methods 
available, particularly by the use of a generous 
limestone addition to the cupola. Maximum 
desulphurisation was effected and the greatest 
sulphur content was found in the slag when it 
carried about 30 to 35 per cent. of lime. This 
sulphur, of course, was derived from the coke, 
The more fluid the slag, the more desulphurising 
it was. The diminished coke consumption ob. 
tained with the  balanced-blast cupola 


also 
reduced the sulphur pick-up. 


Sulphur in Coke. 

Are we ever likely to obtain a coke which 
would not give a sulphur pick-up? This raised 
the important question of the form in which 
sulphur was present in coke, on which a good 
deal of research was required. Sometimes a low- 
sulphur coke would give a greater pick-up than 
a higher-sulphur coke. Sulphur probably existed 
in fuel in at least two forms, organically and 
inorganically (as pyrites). It was important to 
find out how the total sulphur present was dis- 
tributed in each of these two forms and how 
much of each was present in the ash, the fixed 
carbon and the volatile matter. We did not, of 
course, know whether sulphur entering the iron 
was derived exclusively from one of these two 
forms. 

Has the soda-ash process any beneficial effect 
apart from desulphurisation? This raised the 
important question of gases in metals, which 
again had been blamed for many foundry diff- 
culties, largely on account of the difficulty of 
determining their presence and quantity and the 
uncertainty of their effects. Tests carried out 
by the Association in passing hydrogen, nitrogen, 
mixtures of hydrogen and _ nitrogen, carbon 
dioxide, through molten cast iron, had shown 
very little effect on the resulting properties, but 
such effect as was obtained was favourable due 
to the scavenging effect causing inclusions to 
rise to the surface of the metal. Cases existed 
in which founders added soda to the metal and 
did not allow the reaction to proceed to com- 
pletion—a fact, of course, of which everybody 
was perfectly aware. The main advantage of 
this procedure would appear to lie in the passage 
of carbon dioxide through the metal and the 
agitation arising therefrom freeing the metal 
from suspended impurities and inclusions. It 
was interesting to relate this to other work 
proceeding on the degasification of molten non- 
ferrous metals. The reference in the Paper to 
the possibility of soda ash acting as a modifier 
was by no means fantastic, and experience with 
cast iron suggested that modification might con- 
sist in the removal of particles from the melt, 
resulting in a supercooled structure. Owing to 
the ease of nucleation, supercooling was difficult 
to obtain in cast iron, and the soda ash might 
be helpful in this connection. 

Finally, Mr. Pearce said that whilst the 
author’s remarks with respect to economy aris- 
ing from the increased use of scrap were quite 
correct as far individual works were con- 
cerned, from the national point of view the more 
general use of scrap would undoubtedly result 
in price adjustments which would tend to offset 
the advantage temporarily gained. 

Mason FRretTH said that he was speaking 
somewhat in the capacity of a Dr. Jekyll and 
Mr. Hyde, inasmuch as he was a Vice-President 
of the British Cast Iron Research Association 
and also an official of Imperial Chemical Indus- 
tries. In his capacity as Vice-President he 
wished to congratulate the Chairman and Direc- 
tors of I.C.I. (Alkali), Limited, upon their fore- 
sight in purchasing an induction furnace which 
was more or less a key to the work, and also 
upon the very high scientific level upon which 
the work had been conducted. It was a level 
of which no scientific society need be ashamed. 
The Paper itself was down to brass tacks, but 
the speaker wished to emphasise particularly the 
scientific background. In his other capacity as 
an official of I.C.I., Major Freeth emphasised 
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the point that inquiries from possible users of 
soda ash would be welcome and every possible 
assistance would be afforded to them. 


High Sulphur Removal. 

Mr. E. Mittinerton said that, although every- 
body was familiar with the sulphur problem and 
the efforts that had been made to overcome it, 
this was the first time within his knowledge that 
it had been definitely shown how sulphur could 
be removed efficiently and successfully, and, 
what was more important, with certainty, and 
within well-defined limits which were not small 
limits. The use of soda ash had been brought to 
his notice really by the British Cast Iron Re- 
search Association, and as the result of discus- 
sions with Mr. Pearce he himself had put ex- 
periments in hand with the open-hearth steel- 
melting furnace, not on steel, but on cast iron. 
He had also experimented with the cupola, and 
in every case the sulphur removal had been 
quite definite. A figure as high as 64} per cent. 
had been reached. In that case scrap locomo- 
tive cylinder metal was charged into a 50-ton 
furnace and melted down. When the alloys of 
manganese, silicon, etc., had been added, a 
sample was taken in the ordinary way and 
analysed, after which the metal was tapped into 
the ladle and desulphurised with soda ash and 
again analysed. It was then found that the 
original sulphur of 0.138 per cent. had been 
reduced to 0.049 per cent., a reduction of 644 
per cent. The process was then tried out in 
the cupola, and a figure of 63 per cent. was 
obtained. Other tests showed a figure of re- 
moval of sulphur as low as 23 per cent., but in 


that case the results were probably due to in- .Sation with soda ash. 


experience, or there were other factors which 
contributed to that low percentage sulphur re- 
moval. He did not attribute the result to the 
process. He had also carried out tests on the 
mechanical properties of the treated material, 
and had found that the claims made for a 
tendency towards an increase in strength had 
been confirmed. As the result of these experi- 
ments he had no doubt whatever as to the bene- 
ficial effects of desulphurisation, where neces- 
sary, by means of soda ash. 
Degasification. 

As the result of the work done by Dr. Nor- 
bury on the atomic proportions of manganese to 
sulphur, he had carried out a great deal of 
experimental work with very large proportions 
of scrap in his foundry, and the theory referred 
to had worked out very successfully. In this 
way there were two very valuable agents to deal 
with the bogie of sulphur. He had not yet 
made any investigations on the fineness of 
pearlite and the degasifying effect, but he pre- 
sumed that the examples shown by the author 
were the results of practical work. It was 
known, of course, that there were different 
grades of fineness of pearlite in the same speci- 
men, but he would like to know that the 
examples given by the author represented a wide 
field of work, and that they could be relied upon, 
because the results had a very profound in- 
fluence on the mechanical properties as well as 
on the soundness of the castings. Similar re- 
marks applied to the degasifying effect, because 
if it had to be assumed that all irons were detri- 
mentally affected by gas, as suggested in the 
Paper, it would mean that sound castings were 
never obtained, whereas, of course, sound cast- 
ings were obtained. The point to be considered 
was how far gas affected the metal generally, 
as from the economic point of view soda ash 
could not be regarded as essential in every case. 

High*Sulphur Cylinders. 

On the general question of the presence of 
sulphur, Mr. Millington said it was often stated 
that, if a certain amount of sulphur was ex- 
ceeded, it was impossible to make a good cast- 
ing, but, as a matter of fact, there were dozens 
of locomotive cylinders in use with a sulphur 
content of 0.14 per cent., and although it might 
sound a little odd, he was a great believer in 
a certain amount of sulphur being present, for 
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the very reason that it had a stabilising effect 
on the carbide and resulted in a harder and a 
much better wearing material. He did not think 
any question of legislating for the machine shop 
should enter into this. He believed the right 
policy was to legislate for resistance to wear 
and let the machine shop see that they procured 
machines to deal with the material. A good 
deal had been said as to what the machine shop 
thought about the foundryman, but perhaps the 
machine shop ought to know what the foundry- 
man thought of the machine shop in this re- 
spect! The point to be considered was how far 
the sulphur should be reduced without affecting 
the resistance to wear, and that brought in 
another point, viz., was it essential to desul- 
phurise all the iron, or was it possible to dilute 
it by desulphurisation? He had evidence to 
show how the sulphur pick-up occurred and in 
what proportions. The figures were very in- 
teresting, and it appeared that the higher the 
sulphur content in the original material, the 
lower the pick-up on re-melting, and, although 
the sulphur imcreased slightly, as Mr. Pearce 
had said, experience so far showed that, if the 
manganese was balanced, it was possible to 
counteract that increase of sulphur and still use 
a large percentage of scrap without recourse to 
sodium carbonate to get good castings. There- 
fore, there was an economic aspect as to the 
extent to which desulphurisation should be 
adopted. That was an important point upon 
which he would like more information. An- 
other important matter was that it had been 
said the metal was more liquid after desulphuri- 
Whilst agreeing with 
this, his experience had been that after allow- 
ing the reaction to take place, although the 
metal appeared more liquid, its range of 
liquidity seemed to be shortened. This might 
be overcome with further experience and per- 
haps higher initial temperatures of melting 
which would permit of greater elasticity of flow 
and permit of desulphurised iron being used, 
whereas this would not be possible with lower 
temperatures. 
Application to Steel. 

Mr. J. Descuamps asked if the author could 
say whether the soda-ash process would be ap- 
plicable to steel. Personally he did not think 
it would, owing to the very high temperature 
of molten steel, but he would like some confirma- 
tion of that view. In other words, would the 
temperature of 1,560 deg. C. volatilise most of 
the sodium before it had a chance of being effec- 
tive? The author had stated that the desul- 
phurising process was exo-thermic, but that 
seemed difficult to understand. The decomposi- 
tion of carbonate was an endo-thermic reaction 
and not an exo-thermic reaction. Was it pos- 
sible that the formation of sodium sulphide at 
the expense of iron sulphide was sufficiently exo- 
thermic to upset the loss of B.T.U. owing to 
the decomposition of the carbonate? He had 
had experience of the process for six years and 
his firm had, since 1926, dealt with 30,000 to 
40,000 tons of metal, and the conclusion he had 
arrived at was that there is a loss of temperature 
which cannot be accounted for only by radiation 
losses. He also believed that it was associated 
with the endo-thermic nature of the reaction. 

A Question of Temperature. 

Some interesting remarks had been made in 
the Paper about the slight increase of man- 
ganese, but when reference was made to the 
silicon loss being 0.1 of one per cent., that was 
contrary to his own experience. He had found 
the loss of silicon was in the neighbourhood of 
15 or 20 per cent., and that was one of the 
drawbacks of the process. His experience also 
was that the best effects were obtained with soda 
ash if it was introduced when the metal was at 
a very high temperature. In other words, with 
the same amount of soda ash used, say 1 per 
cent., there might be a removal of sulphur to 
the extent of 45 or 50 per cent. at 1,400 deg. C., 
but this would fall to about 20 per cent. if the 
temperature was 1,300 deg. C. 
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The most important function of treatment by 
soda ash was the removal of non-metallic in- 
clusions, and Mr. Evans was probably correct 
when he said that it was due mostly to the 
evolution of CO, through the metal. Was it not 
possible, however, that in addition to the physi- 
eal action of the bubbles of CO, rising up 
through the metal and carrying the non-metallic 
inclusions with them, there was a combination 
of the sodium elements with single silicates, caus- 
ing the formation of multiple silicates which rose 
more readily in the slag? That was a point he 
had never been able to settle in his own mind. 


Ladle Linings. 

Then there was the question of the lining of 
the vessels or ladle in which desulphurisation 
took place. His experience was that a better 
desulphurisation was obtained if, instead of 
the lining being of firebrick, it was a neutral 
refractory containing the correct proportion of 
alumina to silica. The use of ganister resulted 
in a poorer desulphurisation than did the em- 
ployment of a neutral lining. A basic lining 
should not be used because of the acidity of 
cupola slag, which interfered with the sodium 
‘sarbonate. When he first used the process, the 
linings of the ladle did not last for more than 
one or two days, but since a neutral lining had 
been used which was neither basic nor acid, as 
many as from 280 to 300 heats were obtained 
without requiring relining of the ladle. 


Adding the Soda Ash. 


Finally, there was the question of the best 
method to add the soda ash. His experience 
had been that if the soda ash was added to the 
ladle when it was half full or was put into the 
stream of molten metal coming from the cupola, 
there was a great tendency for it to float to 
the surface of the metal. It would then de- 
sulphurise the top layer of metal and prevent 
the full beneficial effect of the evolution of CO,. 
He had come to the conclusion that the best 
way to add the soda ash was to have a very 
hot ladle and deposit the soda ash at the bottom 
so that there was a partial caking which retained 
the carbonaté at the bottom of the ladle for 
several seconds, thereby compelling the evolved 
CO, to traverse the whole bath of metal and 
carry with it the non-metallic inclusions. Care 
must be taken, however, to see that the ladle 
was not too hot and that the soda ash was not 
deposited too long before desulphurisation was 
proceeded with. Could the author say what was 
the composition of the slag so formed? It was 
not sulphide of sodium; it could not be in the 
presence of oxides and silicates. Was it not a 
sulpho-silicate of sodium? Further, had the 
author any experience of the amount of sulphur 
combined with slag? In his own works and in 
many other works he had analysed the slag and 
found it contained 4 or 5 per cent. of sulphur. 
When the process was first adopted by his firm 
in 1926 he had been told that more than two 
million tons of cupola metal was being treated 
in America per annum. No doubt this figure 
would be larger at the present time. The pro- 
cess had also been taken up in this country more 
recently, and if the author had any figures 
relating to the total quantity of metal so treated 
here it would be extremely interesting. 

Mr. A. C. HETHERINGTON, representing the 
Department of Scientific and Industrial Re- 
search, expressed the regret of Sir Frank Smith, 
Secretary of the Department, for his inability 
to be present at the meeting. He had been im- 
pressed by the characteristic attitude of Im- 
perial Chemical Industries in convening this 
meeting in their own premises and demonstrat- 
ing their desire to co-operate and to discuss a 
very important matter both from the point of 
view of the foundry and also that of Imperial 
Chemical Industries. This seemed to him to be 
an excellent example of co-operation in the real 
sense of the word, because the British Cast [ron 
Research Association was a co-operative body. 

(To be continued.) 
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Institute of British Foundrymen. 


SCOTTISH BRANCH 


The annual dinner of the Scottish Branch of 
the Institute of British Foundrymen was held in 
the Grosvenor Restaurant, Glasgow, on Decem- 
her 3. Mr. H. Dudley Campbell, the Branch- 
President, occupied the chair, and was accom- 
panied to the high table by Bailie John Hender- 
son, who represented the Lord Provost of 
Glasgow; Mr. Victor Stobie, President of the 
Institute; James Galt, Provost of Paisley; Mr. 
W. Scott, of Newcastle; Mr. Wm. Wallace, 
Edinburgh; Major T. G. Bird; Professor Robert 
Hay; Mr. T. Makemson, secretary of the Insti- 
tute; and Presidents of kindred institutes. 

After the loyal toasts had been honoured, 

Mr. W. Scorr, in proposing ‘‘ The City and 
Corporation of Glasgow,’’ said that it afforded 
him a great deal of pleasure to propose the 
toast. It was claimed for the city that it was 
the second in the Empire, but he believed that 
for foresight and push it was the first. That 
was the third visit which he had made to the 
city; upon the first occasion he formed the 
opinion that the Corporation knew their job, 
and was looking after the affairs of the town. 
On his second visit he had the opportunity of 
going down the river, and he formed the opinion 
that Glasgow must be the first city of the Empire 
as regards shipbuilding. After meeting a 
number of Glaswegians he felt sure that they 
had the right qualities to combat the present 
troubles and to manage the affairs of the Cor- 
poration to the honour and benefit of all con- 
cerned. He had very much pleasure in submit- 
ting the toast of ‘‘ The City and Corporation of 


Glasgow,’’ coupled with the name of Bailie 
Henderson. 
English Pipes for Scottish Cities. 
Battie HeNperson, in replying, said that he 


had first to express the regret of the Provost at 
being unable to be with them that evening. 
The Provost had two other engagements, and 
had asked him as the second senior magistrate 
to deputise for him. He was not a pessimist, 
but he believed that the city suffered through 
their own people crying down their own city, 
and the consequence was that people in the 
South got an exaggerated idea of their condi- 
tion and pictured Glasgow as a city of poverty 
and disturbance. There had been in the past 
equally troublesome times, but then men _ in 
authority faced up to it, and they were after 
able to enjoy the sunshine. The present de- 
pression was not national, but international, 
and he believed that the tide was now turning. 
He happened to be chairman of the Water 
Committee, the Council Committee which gave 
the greatest value for money, but, unfor- 
tunately, when they wanted a supply of 12-in. 
-ast-iron pipes, they had to go to England for 
them. He thought it very strange to find that, 
in the case of what used to be one of the staple 
industries of the district, when the City of 
Glasgow came into the market, they had to go 
to England to obtain supplies. He had been 
told that they required a certain ore which was 
not found in Scotland, only in England, and the 
blast furances had to go there, but he was not 
satisfied with that story. Why did they not 
acquire those fields, and then have compelled 
the English to come to Scotland for their 
material? He charged the Scottish foundrymen 
connected with the production of cast-iron pipes 
of want of enterprise and letting what used to 
be an important industry slip from them. He 
remembered being invited to the opening of the 
new works at Staveley for the production of 
spun pipes, and he was honoured by being asked 
to propose the toast of prosperity of that work. 
Although it was an honour and a pleasure to 
speak at that function, he realised all the time 
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that the Corporation were helping to pay wages 
to workers in England instead of in Scotland. 
He wished to exhort the Scottish founders to 
pull themselves together and endeavour to re- 
suscitate the pipe industry. There was much 
talk about bringing new industries to Clydeside, 
and they needed something new, but they also 
wanted to keep the old ones, which must be re- 
organised and brought to prosperity in the old 
city of St. Mungo, on the banks of the Clyde. 


An Ever-Changing Industry. 

Mr. James Garr, Provost of Paisley, in pro- 
posing ‘‘ The Institute of British Foundrymen,”’ 
said he was now one of a very small and 
diminishing band whose membership dates back 
to the year 1904 when the Institute, under its 
old name of the British Foundrymen’s Associa- 
tion, was formed. There were now only seven 
whose membership goes back to that year, and 
in these days when it is the fashion to compare 
closely the ratios between Scotland and England, 
he thought the figure works out very well in 


cur favour. He believed the ratio was some- 
thing like eleven-eightieths, say one Scot to 
eight Englishmen, but as there are two Scots 


in the 1904 survivors the proportion is two to 
five, and that would seem to indicate that in 
1904 they in Scotland had a better idea of the 
advantages to be obtained from the Institute 
than these in the South. He was glad to know 
that the other Scot, Mr. Rankin, of Alexandria, 
was still continuing the good work of carrying 
on his foundry practically in the Highlands. 
From 1904 to 1932 is, perhaps, not a very long 
time, but in that time the Institute has been 
able to gather within its membership most of 
those who are in any real sense interested in 
the development of foundry work. That was : 
much more difficult matter than most people 
think, for the foundry interests were exceedingly 
diverse. To be able to cater for all those 
interests and to retain in active association those 
whose interests are confined to only one of them 
is the task that faces the general as well as the 
Branch Councils of the Institute, and the suc- 
cess that has been achieved could best be gauged 
when one remembers that the technique of these 
things was constantly changing, and that the 
Institute to-day was the only satisfactory medium 
through which the ordinary founder could be 
kept acquainted and informed of these changes. 
But the Institute was doing more than that. 
It had been a pioneer in realising that technical 
advances were not confined and cannot be con- 
fined to any one country, and so it has taken a 
foremost part in furthering an_ international 
spirit amongst foundrymen, which had the effect 
of making for the standardisation of test-pieces 
and specifications, and relating the 
problems of this country to those of 
and European countries. 


foundry 
America 


Progress Achieved. 
Mr. Victor Stopie (President of the Insti- 
tute), in replying, said: It was with the 
greatest possible pleasure that he responded to 


the toast of the Institute so kindly and 
ably proposed by Provost Galt. It was 
specially delightful to find among _ the 
Corporations men with so much _ knowledge 


of the Institute. He did not propose to review 
too many of the excellent directions on which the 


labours of the Institute were concentrated, all 
are known to the majority here, and he would 
therefore just touch some points which would 
give those who were not members some idea of 
this work and those who were members some 
cause for pride. The Institute is forging ahead 
not with the times but very much ahead of 
them. What he meant by that was thev were 


>creating a or so 


DECEMBER 


not being carried forward by the ordinary 
advance of the industry but they were leading 
the industry—definitely. Quite a number of the 
Papers delivered at their meetings and discussed 
were explorations not merely of known territories, 
but of previously unknown ones, frequently even 
unexpected ones. The results of these labours 
were snatched up by the industry soon atter- 


wards. You all have been present at the dis- 
cussion of Papers when one or more members 
have expressed themselves in words such as ‘ A 


brilliant Paper; it explains things we have all 
observed but of which there has been no previous 
explanation.” One large manufacturer of 
marine engines once told him that he knew of 
no technical college which developed the science 
and art of founding in the minds of those inter- 
ested to anything like the same extent as did 
the Institute. The Institute launched, 
perhaps, its greatest gift to the industry by 
ago its Technical Com- 
The first published report from that 
Committee was given, as you will remember, at 
the June Conference. As a_ foretaste of the 
intrinsic worth of that Committee it would be 
difficult to conceive a more promising sample. 


mittee. 


One of the most important labours of the Tech- 
nical Committee will be the interpreting of all 
the research work of modern times into terms ap- 
plicable to the actual work of the scientific 
student and the craftsman. The Technical Com- 
mittee would be the collecting ground of all that 
knowledge which, fed into the machinery of the 
industry, would push forward the future quality 
and economics of British founding. It was com- 
posed of many of Britain’s foremost leaders in 
their special sections of metallurgy. It would 
bring to the members of this Institute a service 
which a sum equal to the whole income of the 
whole Institute would not purchase for them 
in any other way. He would, indeed, be a sad 
man in the industry who did not avail himself 
of the coming resources of the Institute. 

In another direction the Institute had recently 
accomplished a great feat. The newly-launched 
certificates awarded by the City and Guilds of 
London Institute following examinations in 
founding had been a remarkable incentive to 
day and evening students in technical colleges 
throughout Great Britain. The number of cer- 
tificates which have been won has exceeded all 
expectations. The same applied to the certifi- 
cates for patternmaking. The National Certifi- 
cates awarded by the Institution of Mechanical 
Engineering and the Board of Education were 
still more difficult to obtain, but here again 
they had been rewarded by seeing a considerable 
enthusiasm aroused in these all over the country. 
The Institute set the wheels in motion to create 
these different awards for prominence in found- 
ing, and all the certificates awarded are counter- 
signed by the President of this Institute. He 
had the pleasure recently of signing more than 
fifty of them. One silver and two bronze medals 
were also gained by the excellence of candidates’ 


work. Of particular interest is it to us to know 
that Mr. Walker, the hon. secretary of the 
Sheffield Branch of this Institute, gained first 


place in Great Britain in this section of work. 


Meeting the New Conditions. 


Mr. Wattace, in proposing The 
Technical and Educational Institutions,’’ said 


that all societies had a similar toast of kindred 
institutes or clubs. He happened to be a mem- 
ber of the Council of the Institution of Engi- 
neers and Shipbuilders, and knew of the large 
amount of work done by the various institutions. 
They in Glasgow were particularly well off as 
regards technical societies and educational estab- 
lishments. The recently-formed Association of 
Secretaries and the joint syllabus which had 
been issued of all meetings held in the West ot 
Scotland made available an enormous fund of 
information. The young foundrymen wanted 
all that information to-day. Specifications which 
engineers were issuing to-day, demanding condi- 
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tions undreamed of a few years ago, demanded 
up-to-date information. Working ‘had to be 
exact, and to very narrow margins; there could 
be nothing approximate in the methods of the 
foundrymen to-day, and so he made use of all 
the information put at his disposal by technical 
and educational institutions. 

Pror. Ropert Hay, in replying, said he had 
often wondered how it was that the local Branch 
could meet on a Saturday and get such a big 
attendance. In regard to industry, Bailie Hen- 
derson had expressed the fear that the foundry 
industry was dying in this country. Scotch 
blast furnaces were perhaps not the last word 
in iron production, but there was a furnace 
making 1,100 tons a week at a price competing 
with the lowest in Middlesbrough; this was be- 
cause the owner had applied a scientific brain 
to the problem, and the Institute was fortunate, 
and the Scottish Branch in particular, in having 
members who could apply a scientific brain to 
industry. 


A Field for Development. 


Mason Brrp, in proposing ‘ The Scottish 
Branch,’ said that his acquaintance with the 
Institute was rather limited, but he understood 
that the Scottish Branch was the second largest 
in the country. Mr. Campbell, the President, 
like himself, drifted from the engineering side 
to the foundry, but he did not know why, be- 
cause it meant leaving a bed of roses for one of 
thistles. The foundry side was not appreciated, 
and the Institute should impress on the engi- 
neering side that they were the people who 
matter. He could take a moulder to the machine, 
shop and soon have him working the machine 
as well as the engineer, but he could not take 
the machine-shop man to mould. The foundry 
was the heart of the industry, the engineering 
side was only the arms and legs. It was possible 
to get along without an arm or a leg but not 
without a heart. He thought also the drawing 
office should be made to understand the foundry 
point of view. The drawing office were very 
keen to draw nice curves and square corners, and 
in educating the draughtsman to the founders 
needs was where the Institute could do sterling 
work. 

Mr. Campseit, Branch-President, in replying 
said there was a field for the engineer in the 
foundry but he should have a preliminary train- 
ing in the foundry, because if there were no 
foundries there would be no engineering. The 
troubles and trials of an engineer were a mere 
nothing compared to those of a foundryman. 
An engineer who has been accustomed to think 
all that is required is to keep everything nicely 
oiled finds a different set of problems in the 
foundry where he has to deal with gases and 
dust and sand. It would be necessary to bring 
in all sides as the problems of the founder were 
going to be more strenuous in the future and the 
education of the founder is specially important 
because, as Mr. Wallace mentioned, there is 
going to be no approximate working. 

Mr. T. Makemsom, General Secretary, pro- 
posing a vote of thanks to the artists, said that 
he thought the Scottish branch were always ready 
to have a shot at anything which was likely to 
enhance the work of the Institute and recently 
they had carried the attack right into the 
capital itself, the meetings in Edinburgh were 
proving very successful and he hoped foundry- 
men there would respond to the efforts to bring 
the benefits of the Institute in their midst. 

During the evening songs were given by 
Messrs. J. C. Dorsie, James Miller, Tom Miller, 
Thos. Troctor and Harry Robertson. Mr. John 
Easton acting as accompanist. 


THe British AssocraTION and Im- 
perial Chemical Indusivies, Limited, have set up 

joint committee of investigation to study the 
various problems presented by the adaptation of 
modern methods of design and modern materials in 
the production of cheap and efficient structures. 
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Manganese Ore in South Africa. 


POSTMASBURG DEPOSITS. 


In the course of his presidential address be- 
fore the Chemical, Metallurgical and Mining 
Society of South Africa recently, Mr. T. Nouamo 
Dewar, referring to the subject of manganese 
ore, stated that the discovery of manganese ore 
in the Postmasburg district several years ago again 
raised hopes of establishing a new and _profit- 
able industry in which the mining and export- 
ing of ore, coupled with the production of ferro- 
manganese within the Union, would play an im- 
portant part in developing the mineral re- 
sources. When manganese was first discovered 
at Postmasburg, the iron and steel industries of 
the world were booming; the consumption of 
ferro-manganese was at a high level and the 
price ot both raw ore and ferro was most attrac- 
tive. But the production stage had barely been 
reached when the present depression struck the 
world; there was a sharp falling-off in tonnage 
requirements, and the price gradually dropped 
to a level which made it difficult, if not impos- 
sible, for South Africa to compete. The posi- 
tion in the manganese market was also aggra- 
vated by the dumping of ore from Russia at 
low prices, with the result that for the time 
being South Africa had been virtually forced to 
suspend production. 

Since the commencement of production in 
1929 to the end of 1931 (continued the speaker) 
a total of 175,011 tons of manganese ore had 
been produced from these new fields, having a 
value of £220,655. There was no_ production 
during the first half of the present year. The 
future of the manganese industry was difficult to 
foretell, and here again this appeared to be 
totally dependent on a general revival of trade 
so as to bring about increased activities in steel 
manufacture throughout the world. Excepting 
perhaps in Russia (which was an unknown 
factor), manganese ore was not over-plentiful 
in the world, and, strangely enough, the iron- 
and _ steel-producing countries of to-day were, 
almost without exception, devoid of this very 
important and necessary ore. The possibilities 
of supplying Canada with its requirements of 
manganese ore must be followed up by govern- 
ment and private interests. 

South Africa was unfortunate in having to 
compete against British manganese interests in 
both India and the Gold Coast, otherwise their 
position as a future supplier within the British 
Commonwealth might be vastly different. Pro- 
vided care was exercised in producing a suitable 
grade of ore, there was reason to believe that 
South Africa would ultimately obtain a satis- 
factory footing in the world’s manganese 
market. 

For some time past the possibilities of produc- 
ing the ferro in South Africa had been studied 
by various interests, but the prevailing low 
world price of this metal had ruled such a pros- 
pect, temporarily at least, out of the question. 


Had the market remained normal, it was 
probable that the Union Steel Corporation 


would have embarked on the production of 
ferro-manganese some little time ago at its 
Newcastle works. 

There was still much difference of opinion in 
regard to the resources of the Postmasburg field 
to meet the requirements of large-scale produc- 
tion, and unfortunately the conflicting theories 
were not easy to reconcile in the present very 
superficial state of development of the various 
occurrences. Without attempting to raise any 
controversy on the subject, the speaker said 
that the resources were sufficiently adequate to 
meet any share of the manganese business of 
the world which was likely to come their way. 


THE NOMINAL capiTaL of the Enfield Rolling Mills, 
Limited, has been increased by the addition of 
£450,000 in £1 ordinary shares beyond the regis- 
tered capital of £50,000. 
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New Compressed-Air Valve. 


DESIGNED TO PREVENT WASTE. 


For use in shops and foundries, as well as in 
railroad yards and engine houses, an American 
firm has devised the air valve illustrated, which, 
in stopping air leakage, is said to reduce the 
cost of both air and maintenance. 

The valve is of sturdy construction and the 
design is such that it cannot be left partly open, 
because the instant the cam is turned past 
centre the pressure and spring close the valve, 
which is held tight, as well as closed, by pres- 
sure. The spring is an auxiliary in case the 


SECTIONAL View or VALVE. 


valve is installed in a horizontal or diagonal 
position. The valve cannot be forced or jammed 
at the seat, because the instant it is down the 
cam is disengaged. The vertical action is em- 
phasised as eliminating friction at the seat. 
Regrinding is not required. Tested under 100- 
lbs. pressure one of these valves is said to have 
been still tight after being opened and closed 
30,000 times at the rate of 40 full operations a 
minute. 

The valve dise is easily renewed if necessary, 
and the gland or stuffing box can be repacked 
without removing the valve from the line or 
shutting off the air. The camshaft is of hard 
bronze and the operating handle is of steel; 
other parts are of red brass. Sizes range from 
! to 2 in. The valve is not recommended for 
water because of its quick closing and _ possible 
shock to the pipe line.—‘‘ The Iron Age.” 


British Steel in Scandinavia. 


The delegation of British iron and steel manu- 
facturers to Denmark, Sweden and Norway has now 
returned to England, and Mr. F. C. Fairholme, the 
chairman, said on Saturday that the delegation was 
very well received in all three countries. The object 
with which the delegation was despatched by the 
National Federation of Iron and Steel Manufac- 
turers was to inquire into the position of British iron 
and steel exports to the several markets, and by full 
and frank discussions with representative groups of 
buyers and others there to ascertain how the British 
share of the purchases of iron and steel could be 
developed and increased to the advantage of both 
sides. The delegation met representatives of the 
State and municipal purchasing authorities, leading 
industrialists and important associations of manufac- 
turers and merchants, as well as a number of local 
representatives of British firms, and found good 
reason to hope that their visit to each of the three 
countries will result in mutual advantage. 


Wito-Barrietp Evecrric Furnaces, Limrrep, Lon- 
don, N., and Birmingham Electric Furnaces, Limited, 
Erdington, Birmingham, have recently reached an 
agreement between themselves for the interchange 
of information and rights under their respective 
patents and patent applications relating to electric 
furnaces employing contrifugal fans, and to the air- 
circulation methods used with such fans. 


y 
— 
d 
n 4 
A 
ll 
IS 
of | 
f 
\ 
it  - 
I 
4 : 
it 
ie () 
l- 3 
e 
ie 
i] 
d 
If 
d 
ll 
il 
e 
n | 
e j 
e 
e 
n 
Is 
t 
1) i 
| & 
> 
| | 
f 
| 


By L. B. Hunt, A.R.C.S., 


FOUNDRY TRADE JOURNAL. 


Aspects of the Selection of Engineering 
Materials.” 


M.Sc. 


The study of metallic engineering materials 
and the selection of suitable from unsuitable 
materials for the various duties they are called 
upon to perform, clearly covers the whole field 
of physical metallurgy as well as certain related 
branches of science and engineering. In a 
subject so wide, it is only possible in one short 
Paper to present certain aspects of the general 
situation from one’s own particular point of 
view. Certain phases of this subject have 
recently received considerable attention by dis- 
cussion before both our own and other societies. 
In particular there have been the discussion on 
Testing of Castings before the Institute of 
Metals last March, the Paper by Dr. Gough on 
“* The Efficacy of Testing Methods ’’ presented to 
this section at about the same time, and a lecture 
given by Prof. H. F. Moore, of Illinois, to 
several of the American societies on ‘ Test 
Results and Service Values.’?’ The particular 
side of the subject with which it is proposed to 
deal, however, is somewhat different from those 
discussed by these authors. The point of view 
is that of the metallurgist associated with an 
engineering firm engaged in the large scale 
manufacture of private and commercial motor 
vehicles, whose functions include the choice, 
specification and examination of a wide range of 
metals and alloys to withstand severe stresses of 
a complex nature. 

This type of work involves a limited knowledge 
of the whole field of physical metallurgy, without 
the detailed knowledge and skill of a worker 
in any one class of material, and inevitably 
leads to a comparative outlook and a search for 
fundamental conceptions. The task of deciding 
upon and maintaining the standards of quality 
must be based on a knowledge of the stresses to 
be met in service on the one hand, and of the 
limitations imposed by the methods of produc- 
tion of the raw materials on the other, if these 
materials are to be employed to the best 
advantage. 


Tendencies in Engineering Practice. 


In endeavouring to bring out some of 
principles connecting engineering practice and 
physical metallurgy in this way, the author will 
confine himself to considerations of the general 
stress-resisting properties required for the trans- 
mission of energy and the maintenance of the 
structure. There are naturally a number of 
special properties necessary for automobile 
materials to possess, such as wear and corrosion 
resistance, anti-friction properties and heat con- 
ductivity, but these introduce complex factors 
with which it would be impossible to deal in one 
Paper, and attention will therefore be confined 
to the essential requirements of all materials of 
construction. 

The tendency in automobile engineering is, of 
course, in the direction of higher performances 
and increasing stresses, and greater power/ 
weight ratios, and whilst this tendency is being 
met by the continual improvement of the raw 
materials employed, the problem of their proper 
selection remains one of considerable responsi- 
bility. The preliminary choice of an alloy has 
to be made in conjunction with the designing 
engineers, detailed specification must be drawn 
up, stating as far as possible in measurable 
terms the properties necessary for satisfactory 
service, and examination, mechanical, chemical 
and microscopic, must be carried out in accord- 
ance with the specification. Considerable ex- 
perience has naturally been acquired both by 


the 


* A Paper read before a Joint Meeting of the London Sections 
of the Institute of British Foundrymen and the Institute of 
Metals, Mr. H. G. Sommerfield presiding. 


designing engineers and by manufacturers, of 
the service values of engineering materials, but 
it is still the duty of the engineering metal- 
lurgist to form the connecting link in the selec- 
tion of the most suitable material at the lowest 
possible cost. Further, experience is not always 
a sufficient basis for judgment, and advancing 
knowledge and _ research must be _ utilised 
wherever possible to keep pace with increasing 
stress requirements and more severe working 
conditions. It is with this application of funda- 
mental knowledge (obtained by patient investi- 
gation) to the problems of selection of engineer- 
ing materials that the Paper will be chiefly 
concerned, 


The Engineer and Specifications. 


From references to the engineer in certain 
metallurgical publications, one is left with an 
impression of an aloof and not very intelligent 
person, rather resembling an income tax collector 
seated in an office decorated with framed copies 
of British Standard Specifications, and issuing 
his final demands, not in pounds, shillings and 
pence, but in tons per sq. in. Actually, of 
course, the engineer is quite a different person— 
willing to come to a gentleman’s agreement, 
provided he is still confident of the reliability of 
his materials. The ideal specification would 
cover the best material for the purpose 
intended, and the only material suitable for such 
purposes, or in other words would represent the 
truth, the whole truth, and nothing but the 
truth, of what is required. There would be a 
necessity either of service or of production, and 
based on experimental evidence, behind each 
requirement, and here our specifications 
generally depart widely from the ideal. Because 
an alloy falls outside some arbitrary limits of 
chemical composition or physical test, it is 
liable to be rejected, although there may be no 
proof whatever that it would not be suitable for 
service. Detailed experimental results on the 
influence of any one constituent on the actual 
service value of an alloy are seldom available, 
and the metallurgist is thrown back on his judg- 
ment in the difficult problem of drawing the line 
between suitable and unsuitable material. 

There are, of course, many standard specifica- 
tions in existence, covering numerous metals 
and alloys, but these are often not sufficiently 
stringent, and in any case are issued only after 
considerable experience has been obtained, or 
do not recognise different grades of the same 
material. In any selection of a material 
for a given part often depends upon factors 
which must be considered in detail by the metal- 
lurgist in direct contact, rather than by a com- 
mittee, however expert, representing the in- 
dustry in general. 

In the case of large-scale automobile work, 
there are two advantages which are not often 
enjoyed by the heavier engineering industry. 
One is that new materials can be given exten- 
sive service trials in experimental cars, and the 
other lies in the use of that beautiful but often 
meaningless procedure known the test to 
destruction. Apart from these, however, it is 
necessary to decide upon the properties of a 
material which will determine its behaviour in 
service, and then upon which of the conventional 
mechanical tests and analyses are to be applied 
to it in order to reveal to what extent these 
required properties are present. 


case, 


as 


The Interpretation of Test Results. 
Now the properties of materials by which they 
resist complex service-stresses for a consider- 
able length of time cannot be measured or re- 
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corded in simple terms, and metallurgists have 
consequently adopted a set of vague terms such 


as strength, toughness, hardness, to express 
these properties. The comparatively few tests 
which are available will reveal certain types of 
weakness, but they cannot offer a complete 
guarantee of suitability, and their relation to 
service requirements is often obscure. On the 
other hand, there must obviously be a consider- 
able amount of intrinsic value in these tests, 
and it is therefore desirable to employ them to 
the best advantage, and to interpret the results 
on a sound and logical basis. 


Many attempts have been made, and are un- 
fortunately still being made, chiefly by persons 
who are not metallurgists, to derive numerical 
values, called variously quality factors, merit 
numbers, or formule, to represent the service 
values of a metal in terms of the results of two 


or three tests, or the amounts of various 
elements present. It cannot be too strongly 


emphasised that juggling with ultimate stress or 
yield point in tons per sq. in., and elongation 
or reduction of area in percentage, or with 
total carbon and silicon percentages, whilst 
ignoring other equally important factors, cannot 
possibly be of real value in estimating the suit- 
ability of a material. Almost as bad is the 
habit of dividing maximum stress by specific 
gravity in order to obtain what is known as the 
specific tenacity of the light alloys. The resist- 
ance of a metal to a given set of service con- 
ditions is based on factors which cannot be 
expressed as numerical quantities in this 
arbitrary way. 

In order to arrive at a more logical basis for 
the interpretation of test results, it is first 
necessary to realise that the simple mechanical 
properties measured by these tests are them- 
selves somplex as compared with the funda- 
mental properties and physical constants which 
actually determine the behaviour of metals. 
Consequently in searching for this logical basis 
a direction must be taken opposite to that taken 
by the exponents of merit numbers, and imita- 
tion tests. The mechanical properties of a metal 
must be analysed as far as possible into still 
more simple properties based on their ultimate 
structure. This process naturally presents con- 
siderable difficulty in view of our as yet im- 
perfect knowledge of these simple properties, 
but considerable progress is being made by means 
of work such as that on single crystals of pure 
metals carried out by Sir Harold Carpenter and 
his colleagues, and by Dr. Gough and _his 
colleagues at the National Physical Laboratory. 


It is therefore proposed to use as a frame 
of reference for the evaluation of test results 
and analyses, the mechanism of stress resistance 
in metals, and of failure by deformation and 
rupture. This procedure will admittedly lead 
to a qualitative interpretation only, based on a 
mental picture of what happens to a metal 
under load, but this, used with judgment, is far 
preferable to a misleading quantitative expres- 
sion. Further advantages attaching to this 
method are its comprehensiveness, and the ease 
with which features common to all types of alloys 
can be brought into line. 


Mechanism of Failure in Metals. 


The statement has often been made that the 
remarkable property of metals is their softness 
rather than their hardness. The magnitude of 
the cohesive forces or true tenacity is known 
to be far in excess of any values obtained for 
apparent tenacity in the tensile tests. The 
explanation of this discrepancy is to be found 
in the simplicity of the crystalline structure 
of metals. It was first shown by Ewing and 
Rosenhain in 1899, and since been 
abundantly proved, that metal crystals may be 
deformed beyond the elastic limit by a kind of 
block-movement, under stresses much less than 
those corresponding to their true 
strength. 
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There are in the crystals certain planes of 
weakness on which resistance to shear is low, 
and movement may take place under load by a 
kind of gliding or slipping action on these 
planes, resulting in permanent deformation of 
the piece of metal as a whole. This slipping 
action, however, appears to increase the resist- 
ance to further slip, the movement halts after 
quite a small displacement on any one plane, 
and slip is forced to take place on other planes, 
for which higher stresses are required. As load- 
ing increases, this slipping continues until a 
point is reached at which no further slip can 
occur, owing to the exhaustion of the supply 
of possible planes, or the disorganisation and 
distortion of the planes on which slip has been 
occurring. Actual separation will then occur, 
starting from some point which is particularly 
highly stressed owing to this distortion of the 
slip planes, and spreading rapidly owing to the 
local concentration of stress at the ends of the 
discontinuity formed. Rupture does not there- 
fore take place in such a way that the forces 
which hold the metal crystals together are over- 
come simultaneously. 

This simple description of failure applies par- 
ticularly to such comparatively straightforward 
forms of stressing as are met with in the tensile 
test. In engineering service, however, failure 
rarely or never occurs in simple tension, and 
certain modifications of this view must be made, 
although the mechanism of failure remains 
essentially the same, whatever the form of load- 
ing. Nearly all engineering failures are brought 
about by repetitions of stress, or by local con- 
centrations of stress, acting either singly or 
together. So far as it is possible to visualise 
the process of failure due to repeated stresses, 
known as fatigue failure, and here the pro- 
fession is indebted to Dr. Gough for his pains- 
taking efforts to throw light upon this problem, 
it appears that the constant very slight deforma- 
tion in some particularly favoured crystal causes 
a buckling or rumpling of the slip planes until a 
stage is reached at which a very minute dis- 
continuity or crack is formed in the direction of 
slip, when further repetition of stress will cause 
gradual spreading of the crack until fracture 
is complete. 

In the case of a load apphed to a component 
having an appreciable change of section, or in 
any other way liable to stress concentration, the 
elastic limit or yield point may be exceeded 
locally, and deformation must take place, tend- 
ing to reduce the local value of the stress. If 
this local deformation is prevented, or if a pro- 
nounced resistance to shear is developed, the 
exceedingly high local stress may overcome the 
cohesion of the metal, and the well-known brittle 
fracture will result. 

Cohesion and Slip. 

These very brief considerations Jead to the 
conclusion that failure in any form is a fune- 
tion of the relationship existing between the 
resistance of a metal to slip, and its true 
cohesion. Rupture is preceded by slip, if only 
by a very small amount of slip, and cannot in 


fact take place whilst slip is still possible. In 
order for slip to take place, cohesion must 
TABLE I.—Cohesional Properties of Metals. 
Modulus of Melting | Coefficient 
elasticity | Atomic 
Metal. ; point, | 
Ibs. /sq. in. | expansion’) volume. 
< 108, deg. C. | 
Magnesium 6.5 651 25.9 13.3 
Aluminium 10 658 | 24 10.1 
Copper 18 1,083 | 17 7.1 
Tron ae 30 1,500 11 


clearly be greater than resistance to slip, but 
when further slip becomes impossible, actual 
separation is brought about by the exceptionally- 
high stresses set up exceeding the cohesion 
locally. The crystalline cohesion of a metal is a 
physical constant of the highest importance, 
depending upon the crystal structure, and it is 
not appreciably altered by the addition of other 
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elements in reasonably small amounts.’ It is 
reflected in such properties as melting point, 
coefficient of expansion, atomic volume, and 
modules of elasticity. 

From Table I. some 
the limitations of the 


idea can be obtained of 
metals used as the bases 


for engineering alloys. These cohesional pro- 
perties put definite limits to the range of 


mechanical properties to be obtained by means 
of combinations and permutations with other 
metals. The great value of iron as a basis for 
constructional materials is clearly shown, and the 
disadvantages attaching to the use of aluminium 
and magnesium on the score of low rigidity and 
the low resistance to slip which is possible. In 
addition to this ultimate crystalline cohesion, 
there is also the inter-crystalline cohesion to be 
considered. This normally bears a direct  re- 
lationship to the true cohesion, but is very 
susceptible to the presence of impurities in the 
grain boundaries, which may give to 
excessive brittleness. 

Faced with these limitations of cohesion then, 
the problem of the metallurgist becomes one of 
improving the resistance to slip in his structural 
materials by putting difficulties in the way of 
the slipping movements which lead to the 
formation of discontinuities, or, in the language 
of the tensile test, raising the elastic limit and 
vield point. (The term elastic limit is here used 
without exact definition.) Concurrently, of 
course, the engineer will, or should, try to select 


rise 


allovs on the same principle, and it is pro- 
posed therefore to briefly run through the 


methods which are available fer opposing this 
slipping and subsequent failure before going on 
to consider the suggested basis for the selection 
of materials. 


The Methods of Slip Resistance. 

Now the amount of slip will be governed by 
the smoothness and extent of the slip planes, 
and thus the resistance to slip may be increased 
by either roughening these planes in some way, 
or by limiting their extent, or by both methods 
together. The extent of the slip planes may be 
considerably reduced by a reduction in the grain 
size of the metal. When slip takes place in 
any one grain, it cannot continue into the next 
grain without changing direction, and deforma- 
tion is thus resisted. Probably the best example 
of this principle in non-ferrous foundry work 
is the modification process for aluminium-silicon 
alloys. This method of grain refinement was 
shown by Gwyer and Phillips to be applicable to 
several other alloy systems, notably the lead- 
antimony and antimony-copper alloys. Some- 
what similar effects are obtained by the presence 
ot small amounts of iron, manganese and 
aluminium in the high tensile brasses, by the 
addition of titanium and molybdenum to cast 
iron, and of titanium to certain cast aluminium 
alloys. The mechanism of this curious process 
of grain refinement, generally brought about by 
a small amount of the added metal in solid solu- 
tion, still undiscovered, but the method is 
being employed to a considerable extent at 
present, and will probably find much wider 
application when the mechanism is revealed, 

The other method of increasing slip resistance, 
by the roughening of the slip planes, has been 
shown by Dr. Rosenhain to be brought about by 
the addition of a second metal which will enter 
into solid solution. Since the atoms of the two 
metals will not occupy the same space, or field 


is 


of force, a general slight displacement — will 
occur, which hinders the commencement and 


propagation of slip. In other words, the elastic 
limit and yield point are raised. This principle 
is the basis of practically the whole of physical 
metallurgy as applied to engineering materials. 
The relative effects of various added metals are 
approximately a function of their solid selu- 
bility. In copper, for instance, a more soluble 
metal, such as zinc, will have relatively less 
strengthening effect than a less soluble metal, 
such as tin or aluminium. 


Further strengthening effects may be obtained 


by playing upon these solubility relationships at 
various temperatures, either by simple quench- 
ing in order to retain some particularly valuable 
structure which is stable at high temperatures, 
or by quenching to take certain constituents into 
solution, followed by a lower temperature treat- 
ment to impart a tendency to their removal from 
solution in an exceedingly finely divided form. 
These processes are entirely dependent on the 
thermal equilibrium diagram of the system. If 
one particular constituent found to have 
appreciably greater solubility at high than at 
low temperatures, then the possibility of this 
precipitation or age-hardening process is indi- 
cated. The high temperature solid-sol-.iion may 
be retained in a supersaturated condition by 
quenching, whilst the subsequent reheating will 
tend to cause separation of the excess of the 
solute in a finely divided condition. This 
process was first utilised in the case of 
Duralumin, but without any recognition of the 
actual mechanism involved, Subsequent re- 
search, both at the National Physical Laboratory 
and in the United States, served to explain the 
phenomena, and this has been followed by 
further applications of the same principle to 
other aluminium alloys, and also to certain 
copper alloys containing beryllium. The process 
is in fact becoming one of the most important 
tools in the hands of the metallurgist, in the 
improvement of old engineering alloys and the 
introduction of new. , 


Presence of a Second Phase. 

A third method of causing interference with 
slip is by means of a combination of the previous 
two, i.¢., by the formation of a second con- 
stituent. If a metal such as zinc is added to 
copper until its solid solubility is exceeded, a 
second phase will be formed, known as the B 
solid solution. This constituent, besides being 
inherently harder, or possessing considerable re- 
sistance to slip within its crystals, causes a re- 
duction in the extent of the slip planes at the 
houndaries between the two constituents. By 
far the greater proportion of engineering 
materials consist of these duplex alloys, and by 
reason of the more complex crystalline structure 
of the second,phases making them more resistant 
to slip than the pure metals and simple solid 
solutions, their amount and distribution must be 
controlled with care. Although usually in the 
form of a secondary solid-solution, the second 
phase may also consist of an intermetallic com- 
pound. These substances possess a much more 
complex crystal structure, and are not subject 
to the mechanism of slip. In other words, they 
possess great inherent hardness and _ brittleness, 
and if present in sufficient quantity will impart 
these properties to an alloy. If, on the other 
hand, their amount and distribution are under 
careful control, these compounds are invaluable 
as a means of improving the stress resisting 
properties of metals, in the precipitation 
hardening processes mentioned previously. 

Compounds may be present as separate con- 
stituents, as in the case of the tin-antimony and 
tin-copper compounds in tin-hase bearing-metals, 
but more often they are found to constitute part 
of a eutectic or eutectoid, as with CuAl, in 
aluminium-copper alloys, and the cementite con- 
stituent of pearlite in steel and cast iron. It is 
in these cases that the most careful control is 
necessary in order to obtain the optimum pro- 
perties of an alloy. Very small variations in the 
carbon content of steel, producing, however, con- 


1s 


as 


siderable differences in the amount of the 
eutectoid pearlite present, will have marked 
effects on the properties of the steel. It is 


thus often necessary to impose overall limits of 
0.05 per cent. on the carbon content of certain 
high duty steels, although for many purposes 
an extreme variation of 0.10 per cent. is per- 
missible. In these cases, however, there is an 
accurate knowledge of the permissible variations 
and their effects on both service properties and 
production processes. 
(To be continued.) 
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Institute of British Foundrymen. 


LONDON BRANCH ANNUAL DINNER. 


In spite of the depression, and the fact that 
the London Branch covers a very large area- 
which means that many of the members have to 
travel great distances to London—the annual 
dinner of the Branch, held at the Charing Cross 
Hotel, was well attended, and proved to be the 
usual jolly function. 

Mr. H. G. Sommerfield, C.C. (Branch-Presi- 
dent), was in the chair, and the guests and 
members present included Sir Henry Fowler. 
K.B.E. (President, Institute of Metals), Mr. 
Victor Stobie, M.1.E.E. (President of the Insti- 
tute), Mr. S. L. Archbutt, F.I.C. 
London Section, IJnstitute of 
Barrington Hooper, 


(chairman, 
Metals), Mr. 
C.B.E., Mr. Wesley Lam- 
bert, C.B.E. (Past-President of the Institute), 
Mr. W. B. Lake, J.P. (hon. treasurer of the In- 
stitute), Maj. A. C. Vivian, Mr. K. W. Bridges, 
Mr. C. H. Kain (Branch Vice-President), Mr. 
A. S. Beech (Branch Vice-President), Mr. V. C. 
Faulkner (Past-President of the Institute), Mr. 
J. G. Pearce (director, British Cast Tron Re- 
search Association), Mr. A. F. Gibbs, Mr. H. O. 
Slater and Mr. J. W. Gardom (Past) Branch- 
Presidents), Mr. A. W. G. Bagshawe, Mr. T. 
Makemson (general secretary of the Institute), 
Mr. H. W. Lockwood (hon. secretary of the 
Branch), Mr. W. Haddock, Mr. V. Delport and 
Mr. W. O'Keefe. 

During the evening the loving cup which was 
presented a few years ago by Col. W. Cheese- 
wright (a pioneer and devotee of the Branch) 
was passed round. 

THE TOASTS. 
Progress in Foundry Practice. 


The loyal toast having been honoured, si 
Henry Fowrer, K.B.E., proposed ‘ The Insti- 
tute of British Foundrymen,’’ and said that 
probably he had been invited because he held 
the honoured position of President of the Insti- 
tute of Metals. He was very proud indeed of 
that position; it had conferred upon him many 
pleasures, of which this annual dinner of the 
London Branch of the Institute of British 
Foundrymen was not the least. 

Sir Henry recalled that he had been a teacher 
of metallurgy, and he was proud that one of his 
students had become Vice-Chancellor of one of 
our universities. Any who had taught at tech- 
nical colleges would appreciate that few things 
gave a teacher greater pleasure than to hear 
of the work of his own students. 

During his seven vears’ service as a craftsman 
he had not worked in the foundry; he had been 
a metallurgist, as well as a fitter and a_ mill- 
wright, and had enjoyed the work thoroughly. 
He was proud to think that when he was Chie? 
Mechanical Engineer to the L.M. & S. Railway, 
the foreman of the company’s foundry at Derby 
(Mr. Pemberton) was chairman of the Midland 
Section of the Institute, and he was glad to 
learn recently that at the technical college there 
another great foundryman (Mr. Bunting) was 
giving his assistance. 

Sir Henry went on to comment upon the great 
improvements that had been effected in castings 
of all descriptions, including malleable castings, 
in recent years, and said that if he spoke as he 
felt with regard to his old friend Mr. Pearce 
(the Director of the British Cast Iron Research 
Association) the latter would blush. <A great 
deal of good work had been done by the Research 
Association, and he expected that before long 
Mr. Pearce would show that he could produce, 
and, therefore, the members of the Institute 
could produce, cast iron which would give a good 
impact test. But tremendous improvements had 
been made in other metals as well as cast iron. 
He recalled a time when, as an inspector, he had 


been glad when he was able to drop one ton 
about 2 ft. on to a steel casting for a railway 
wheel. Nowadays one saw the castings doubled 


up. and could appreciate how tough and sound 
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Matter; 
mendous 


though scope remained still, a tre- 
advance had been made, and it was 
due largely to the work of the Institute. During 
last summer he had attended, with the inme- 
diate Past-President of the Institute, the meet- 
ing of foundrvmen held in Paris, and one of his 
most delightful experiences there was to watch 
the distribution of prizes to foundry boys and 
foundry men. It was inspiring to see the in- 
telligence reflected in the faces of the recipients, 
and to appreciate the great changes that had 


| 
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they were. The improvements in steel castings 
represented one ot the most marvellous advances 
in the foundry world in recent years. 

With regard to education of the foundry boy, 
Sir Henry said he had had the honour of being 
a member of the committee which had drawn 
up the report for the Board of Education on 
the education of engineers. The committee had 


known that the Lnstitute was moving in this 


taken place, not only in respect of the materials 
produced in the foundry, but also in the men 
who produced them. 


A Proud Record. 

Mr. M.I.E.E. (President of 
the Institute), in his response, said he hoped 
Sir Henry would not feel that the Institute of 
3ritish Foundrymen was encroaching upon his 
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domain when it was stated that the Institute 
was not merely a body of craftsmen, as it com- 
prised within its membership technicians and 
scientists, 

When they contemplated the considerable 
labours devoted by the Institute to the develop- 
ment of all branches of the founding industry, 
such as the scientific investigations now heing 
carried through the Institute’s Technical 
Committee—so fathered by Mr. J. W. 
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industry of so many of the Papers that were 
read each vear before the Branches; when, in 
spite of the entirely adverse state of finance 
to-day, they found the membership roll healthier 
than ever before; was there any wonder that 
they sat down to this dinner happy in the know- 
ledge of the wonderful success achieved during 
the twelve months which had elapsed since the 
last annual dinner? Their success was not due 


to any change of fashion or to any stroke of 
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Gardom its sub-committees, and the 
examinations in theoretical and practical found- 
ing conducted under the Institute’s advice by 
the City and Guilds of London Institute, the 
Institution of Mechanical Engineers and the 
Board of Education; when they saw the great 
enthusiasm which those investigations and 
examinations aroused in all parts of the country ; 
when they realised the acknowledged help to the 


luck. It had resulted from the devoted labours 
of a band of workers comprising the major por- 
tion of the 2,000 members of the Institute. 
Continuing, Mr. Stobie said that the work of 
the Institute in connection with examinations, 
and so on, including the work that was being 
done through the Technical Committee, repre- 
sented the Institute’s contribution to the world 
at large. That contribution, however, cost 


money. The Institute was not so favoured as 
the Research Association, for it could not get a 
Government grant, but had to produce the neces- 
sary money itself. If the work were to be con- 
tinued on the lines intended the Institute must 
have more money; therefore, he took the oppor- 
tunity to do a little propaganda, and invited all 


non-members present to give the Institute a 
little encouragement by joining its ranks. 
Also, to those already numbered among the 


saints he appealed that they should do a little 
more saintly work by showing the Institute's 
past accomplishments and future programme to 
non-members whenever possible, with a view to 
bringing them into the fold, because only in 
that wav could the work of the Institute 
accomplished successfully. 


The Guests and their Attributes. 

Mr. C. H. Kain (Senior Vice-President of 
the Branch), in a witty speech, in the course 
of which he made jocular reference to his ** dis- 
tinguished ancestor,’ Tubal Cain, proposed the 
health of The Guests,’ who included repre- 
sentatives of every interest of importance to the 
foundry industry. Of the guests he mentioned 
particularly Sir Henry Fowler, the President of 
the Institute of Metals, a very distinguished 
engineer and user of metals. It must have been 
of Sir Henry that Shakespeare had said ‘‘ The 
gentleman is learned, and a rare speaker.”’) Mr. 
Kain also made special reference to Mr. Stobie, 
the President of the Institute of British 
Foundrymen, a steel-maker of very wide fame 
and a *‘ muffin man ”’ of no mean repute; Mr. 
S. L. Archbutt, the Chairman of the London 
Section of the Institute of Metals, and an 
authority on what were once described as ‘ non- 
ferocious *’ metals; Mr. Wadie, a visitor from 
New Zealand; Major A. C. Vivian, who knew 
more than any engineer ought to know about 
cast iron, and who had read a Paper before the 
Branch on the plasticity of cast iron, from 
which one gathered that it ought to be sold by 
the pint instead of by the hundredweight; Mr. 
Lloyd, of Messrs. Stewarts & Lloyds, who 
made pig; Mr. J. G. Pearce, the Director of 
the British Cast ron Research Association, who 
was constantly demonstrating that a little re- 
search a day kept the wasters away; and Mr. 
Haddock, of Norton Grinding Wheel Com- 
pany, who ground away the sharp edges and 
the roughness from the castings. Mr. Kain 
extended to them all a hearty welcome. 


Helping Along Good Work. 
Mason A. C. Vivian, A.C.G.1., A.M.Inst.C.E., 
responding, said that to him, as a constructional 
engineer, there was something rather marvellous 
about the foundry industry. <A foundryman 
made a hole in sand, poured metal into it and 
obtained the desired result, and it seemed, 
indeed, miraculous that, instead of there being 
a large number of failures, there were so few. 
The constructional engineer had the advantage 
that he could check things as he went along. 
Commenting on the Paper he had presented to 
the Branch earlier in the session, dealing with 
the character of cast iron, and particularly 
plasticity and elasticity, he said it was based 
on a certain unconventionality, within defined 
limits—and, of course, it was desirable that any 
unconventionality should be within very defined 
limits. It was made up of a mixture of three 
things, which he illustrated by quoting various 
authors. The first was a “ tag’’ by Ingersoll, 
that ‘‘ The trouble with most people is that they 
how down to what is called authority. They 
have a certain reverence for the old because it 
is old; they think a man better for being dead, 
especially if he has been dead a long time.’’ 
To combat the somewhat revolutionary senti- 
ment in that, Major Vivian quoted some 
words of wordly wisdom by Coleridge, that 
“Truth is a good dog, but beware of barking 
too close to the heels of a mare, lest you get 
your brains kicked out.’? Then, to take the 
arrogance out of that, he quoted Dodgson, ‘ In 
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my youth [I thought it would injure the brain, 
but now I have none and I can do it again.” 

He had been engaged for some years in the 
study of the chemistry and physics of the cast 
iron, and, the bar having now been cast, this 
was the stage at which he wanted expert assist- 
ance and advice from the foundrymen. He took 
the opportunity to say that such assistance as 
he had needed in the past had always been forth- 
coming, and that more was promised. 

On behalf of all the guests, Major Vivian 
expressed thanks to the members of the London 
Branch for their kind hospitality and 
fellowship. 


good 


How London Technicians Co-operate. 

Mr. S. L. Arcasutt, F.1.C. (Chairman of the 
London Section of the Institute of Metals), pro- 
posed “ The London Branch,’’ and coupled with 
the toast the name of Mr. Sommerfield, the 
Branch-President. He appreciated the honour, 
particularly as it gave him the pleasure of being 
a guest of the Branch at its annual dinner. 
The parent bodies—the Institute of British 
Foundrymen and the Institute of Metals—he 
continued, had developed healthy offspring in 
the form of their local sections, to spread the 
work and aims of the parents throughout the 
country, and they had reason to be proud of 
those offspring. It would be agreed that the 
London sections of the two Institutes could be 
counted among the healthiest of their offspring. 

In the production of engineering materials it 
became increasingly difficult, with the advance 
of knowledge, to discover where the functions 
of the foundryman ended and where those of the 


metallurgist hegan—and vice rersa. Mr. Stobie 
had emphasised that fact. It could be said, 


roughly, that the chemist controlled the com- 


position of the metals and alloys; the metal- 
lurgist advised on production processes, and 


particularly on the effects of variations of com- 
position, heat-treatinent, ete., on the properties 
of the finished materials and on the possibilities 
of new or improved materials. But where would 
the engineer be without the skill and experience 
of the foundryman to translate the work of the 
chemist and metallurgist into industrial practice 
in the shape of satisfactory castings and ingots? 
It was obvious that they could help one another, 


and indeed, that the closest co-operation was 
essential. That was recognised in the fact that 
for many years there had heen close contact 
hetween the London Sections of the Institute 
of British Foundrymen and the Institute of 
Metals. Each year they held a joint meeting, 


each Section being the host in alternate years. 
On the previous evening the London Section of 
the Institute of British Foundrymen had heen 
the hosts, and he thanked the members for their 
hospitality and for the excellent Paper presented 
on that occasion, dealing with the selection of 


engineering materials. He was glad that Mr. 
L. B. Hunt, the author, was present at the 
dinner. Mr. Hunt belonged to cach of the two 


Institutes, and that fact illustrated again the 
close contact existing between the two. 

Both Mr. Sommerficld and himself were newly- 
elected Chairmen of the London Sections of the 
respective Institutes, and both had experienced 
a period of service as officers of the Sections. 
Mr. Sommerfield had served as Honorary Secre- 
tary of the London Branch of the I.B.F. for 
eight vears, and had an unrivalled experience 
of the business and activities of the Branch. He 
was a man of wide experience, including that 
relating to municipal affairs, and was a Free- 
man and Liveryman of the City of London; 
further honour had been conferred upon him 
recently by his election to the Common Council 
of the Aldersgate Ward. (Applause.) The mem- 
bers of the London Branch could count them- 
selves fortunate in having a man of Mr. 
Sommerfield’s capacity and experience to guide 
the affairs of the Branch. 

A Tribute to the Secretary. 

The BraNncu-PRESIDENT said men of technical 

and scientific societies derived great satisfaction 
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from the knowledge that kindred societies 
co-operating in the work; they each knew 
their own societies could not exist alone. 
stupendous work of the British Cast Iron Re- 
search Association had been referred to, and 
there were other associations doing equally laud- 
able work. One was the Foundry Trades’ Equip- 
ment and Supply Association. That might be a 
limited company, but it existed for the purpose 
of doing specific work, and it had undertaken 
that work creditably. He felt sure that 
foundrymen appreciated that they were indebted 
in some measure to the work of that Association. 
Again, the Institute of British Foundrvmen was 
allied in more ways than one to the Institute of 
Metals; many of those connected with the in- 
dustry were members of both Institutes, and he 
was glad to welcome on this occasion some of the 


were 
that 
The 


very 


Past-Chairmen of the London Section of the 
Institute of Metals. 

In this connection the President took the 
opportunity to pay a tribute to Mr. H. W. 


Lockwood, the hon. secretary of the Branch, and 
said that the success of this annual dinner was 
but one of many of the results of his hard work. 
The thanks of the Branch due to him; it 
was hoped that he would retain his office in 
future vears, and that future Presidents would 
have the advantage of the same inestimable sup- 
port he had rendered in the past. That would 
redound to the benefit the London Branch, 
and to the parent Institute as a whole, because, 
after all, the Branch was an integral part of 
the Institute, and unless it pulled its weight it 
represented a weak link in the chain. 

Finally, the President thanked Mr. Archbutt 
for his remarks, and assured him that the Insti- 
tute and its Branches were anxious at all times 
to work in unison and liaison with the Institute 
of Metals in the interests of the whole industry. 


Was 


of 


Pig-Iron and Steel Output in November. 


There were 59 furnaces in blast at the end 
of November, the same as at the beginning of 
the month; five furnaces having commenced 
operations and five having been blown out. Pro- 
duction of pig-iron amounted to 267,700 tons, 
compared with 275,600 tons in October and 
296.400 tons in November, 1931. There was a 
slight increase in the daily rate compared with 
October. The production includes 63,000 tons of 
hematite, 128,300 tons of basic, 66,000 tons of 
foundry and 7,200 tons of forge pig-iron. The 
output of steel ingots and castings amounted to 
473,800 tons, compared with 439,800 tons in 
October and 459,200 tons in November, 1931. 


Age-Hardening of Metals._-At a meeting of the 
Institute of Metals (Scottish Section). held last 
week. Dr. C. H. Descu read a Paper on the “‘ Age- 
Hardening of Metals,’’ in the of which he 
said that the view that the age-hardening of alloys 
was due to the precipitation of a constituent from 
solid solution in an ultra-microscopic was now 
generally adopted, although the originally simple 
view had had to be modified in several respects. 
The precipitation cccurred at first in aggregates of 
comparatively 9f molecules. which 
arranged themselves parallel with certain planes in 
the original crystal. With increase of temperature, 
x with lapse of time if the temperature were 
sufficiently high. these minute aggregates united to 
form larger masses. In doing so they brought about 
a condition of strain in the space-lattice in which 
they were embedded, and it was this strain which 
was responsible for the increase in electrical resist- 
ance often observed, and for a part of the increase 
in hardness. With further growth of the particles 
the strain might be relieved. Hence a number of 
the properties of the alloys passed through maxima 
in the course of the ageing process, and the maxima 
of the curve for different properties did not neces- 
sarily occur at the same temperature. 
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The Slump in Copper. 
By ‘* ONLOOKER.”’ 
Copper has recently come back 
its previous low record set up in 
the price declined to but little 
c.f. 


again nearly to 
July last, when 
above 4} cents 
European ports. but in terms of sterling 
the fall has not been so great, as the £, which 
five months ago stood at about $3.55, is now 
35 cents lower. The latter of this 
disastrous fall have been brought about by per- 
sistent price cutting on the part of Custom 
smelters, who by offering a comparatively small 
tonnage each day at ever-falling rates have 
depressed the quotation in Europe and _ forced 
the big producers to fall into line. At the time 
ef writing the price in the States bids fair to 
fall below 5 cents, while on this side it stands 
at about 5.12} cents, a figure really below the 
American parity if due allowance be made for 
freight and insurance. In London, standard 
copper, which three months ago was well on the 
vav to £40, is at the moment but little above 
£28, other grades, with the possible exception of 
scrap, being cheap in proportion. 

Behind the persistent price cutting by Custom 
smelters lies the failure on the part of the pro- 
ducers to come to any of agreement in 
regard to curtailment next vear, and of 
course fears that should the £€ fall lower, com- 
modity prices will decline with it. This certainly 
seems to be the tendency at the moment, and 
America may yet be forced to the conclusion that 
in insisting upon payment of the debt instalment 
due on December 15 she has committed a blunder 
of the greatest magnitude. One would hardly 
have thought that with values at 5 cents there 
was much incentive to increase production, but 
apparently some of the mines are keen on doing 
this, though where they expect to sell their 
copper is something of a puzzle, for demand has 
practically ceased for the time being. At the 
back of every fall in copper values we have also 
the hogey of the huge stocks held in America 
and the possibility that in spite of the 4 per 
cent. duty and financing by the banks, part of 
this tonnage may be thrown on the market. 

The background, then, for copper a very 
sombre one, and with producers treading on each 
others’ heels, so to speak, in the rush to produce 
copper which the world does not appear to want, 
it is not remarkable that the price has fallen 
away very badly under pressure of selling pre- 
cipitated by several adverse factors. For the 
present there certainly does not seem to be any 
hope for the red metal in an increased rate of 
consumption, that, failing an agreement 
amongst the producers on the subjects of cur- 
tailment and marketing, better sentiment arising 
out of an improvement in international affairs 
seems to be the only thing likely to help prices 
upwards. This, it must 
of these days, but 


some stages 


sort 
over 


Is 


So 


be hoped, will come 
it cannot lift copper 
permanently out of the rut unless an increased 
rate of consumption along to take up 
the running. Although speculation is certainly 
not entirely absent from copper it would 
wrong to blame bear selling for the present 
fall in values, for of late operators for the fall 
have not appeared to be much in evidence. 
There was, as a matter of fact, up to a short 
time ago a fairly general belief that copper had 


one 


comes 


he 


seen the worst and that no reaction would go 
verv far, but the international outlook has 
become so clouded with the failure to settle 


the debt problem that all caleulations have been 
upset. 

That most bad points are discounted at the 
present level of copper prices is probably true, 
but that is not to sav that the price will not 
fall lower, for unfortunately there is no certainty 


that the broad situation as it affects copper 
will not deteriorate still further. Some dav 
it must be presumed that the whole world will 


realise the vital need to get commodity prices 
on to a better level, but that happy day does not 


appear to have dawned vet. 
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Tar Oils as Possible Diesel Fuels.* 


NEED FOR FURTHER RESEARCH. 


There has been marked increase in the use of 
the Diesel engine within recent years, and a 
rapid increase is to be anticipated. The appli 
cation of the light high-speed Diesel engine to 
road vehicles is quite recent, but already in 1931 
there were about 500 Diesel vehicles—buses and 
lorries—on the road in this country and the 
number has since more than doubled. Attrac. 
tions of the Diesel engine are its high efficiency 
(35 per cent. as compared with 25 per cent. for 
the petrol engine) and its use of an (at present) 
untaxed and cheaper fuel which is subject to less 
risk of fire than is petrol. During the first eight 
months of 1932, the average declared value of 
petrol imported into Great Britain was 4.0d. 
per gall., as compared with 2.5d. for Diesel oil 
(gas oil) and 1.9d. for fuel oil. The difference 
in cost to the user is much increased by the 
incidence of the tax of 8d. per gall. on motor 
spirit, but it is inevitable that rapid develop- 
ment in the use of the Diesel engine will result 
in an increase in the cost of Diesel oil. The 
home price at present obtainable for standard 
creosote oil is 3.75d. per gall. for home consump- 
tion and 4.75d. per gall. f.o.b. for export. An 
increase in the price of Diesel oil should foster 
interest in the preparation of tar oils as Diesel 
fuels should they be reasonably satisfactory. The 
requirements for such fuels therefore demand 
consideration. 


Desirable Qualities of Diesel Fuels. 


Though difficult to specify, there are certain 
properties of oils which it is desirable that a 
Diesel fuel should possess. For example, Le 
Mesurier and Stansfield, as a result of their 
tests, find that ‘‘ heavy oils obtained from crudes 
which give motor spirits of the highest anti- 
knock value will be the worst from the point of 
view of combustion shock in a Diesel engine, and 
that those crudes giving low anti-knock value 
straight-run spirits will be comparatively good.” 
This conclusion has received wide acceptance. 
It means, in general, that the best Diesel fuels 
consist essentially of paraffin hydrocarbons and 
that fuels containing aromatic hydrocarbons are 
unsatisfactory. 

Foord, in a record of experimental work car- 
ried out for the Air Ministry, whilst confirming 
the conclusion drawn by Le Mesurier and Stans- 
field, has suggested that the important property 
of a Diesel fuel, as regards both ease of starting 
and smooth running, is its ‘‘ spontaneous igni- 
tion temperature.’’ This is lowest for a fuel 
obtained from a crude petroleum that consists 
mainly of paraffins, higher for a fuel from a 
naphthenic crude oil, and highest for a fuel from 
a crude oil high in aromatics. The spontaneous 
ignition temperature (in oxygen) of Diesel oils 
from petroleum range around 250 deg. C., whilst 
that of creosote oil may be as high as 500 deg. 
C. Whereas a paraffinic petroleum oil ignites 
readily in the engine and causes a slow develop- 
ment of pressure on combustion, with a tar 
oil, which is essentially aromatic, there is a 
considerable ‘‘lag’’ on ignition followed by a 
sudden development of pressure which causes 
“Diesel knock,’’? with rough running and short 
life of the engine. 


The usual Diesel oils are high-boiling petroleum 
distillates (‘‘ gas-oils ’’), blended sometimes with 
a certain proportion of “ residual.’ The boiling 
range does not appear to be of much importance, 
although Diesel engines designed to run on 
heavy oils would be subject to loss of fuel through 
the pump glands if run on a light oil. In 
general, the Diesel fuels from petroleum have 


. From Memorandum No. 7 dealing with developments in the 
utilisation of coal and its by-products, issued to members of 
the Institute of Mining Engineers. 


an initial boiling point of over 200 deg. C. and 
yield up to 90 per cent. on distillation up to 
350 deg. C. <A high ‘ hard-asphalt ’’_or ‘ free- 
carbon ’’ content in a Diesel fuel is undesirable 
because it may result in the choking of the 
fine filters necessary to prevent abrasive material 
from entering the fuel pump, or in seizure of 
the oil-pump and pitting of the exhaust valve. 


Performance of Tar Oils as Diesel Fuels. 

Considerable experience in the use of tar oils 
as Diesel fuels was obtained in Germany, before 
and during the war, and, when there was a 
shortage of petroleum oils, in this country also. 
Tars having a high content of free carbon proved 
unsatisfactory, but thin tars, such as can be 
obtained from verticle gas retorts, were found 
to be suitable in slow-speed engines. Since 
they did not ignite as readily as petroleum dis- 
tillates, special means of effecting ignition were 
necessary, the most satisfactory being the injec- 
tion of a jet of petroleum oil (about 5 per cent. 
of the charge) as a pilot to the main charge of 
tar oil. It is possible that the performance of a 
tar oil in the Diesel engine can be improved by the 
addition thereto of a ‘‘dope,’’ just asthe addition 
of a trace of lead tetraethyl improves the perform- 
ance of a ‘“‘ pinking ”’ fuel in the petrol engine. 
Such a dope would have to possess opposite 
properties to those of lead tetraethyl, inasmuch 
as it must lower the spontaneous ignition tem- 
perature of the oil. No such dope, effective 
when but a trace is present, has as yet been 
discovered, but the addition of a comparatively 
high proportion (about 5 per cent.) of ethyl 
nitrate (a pro-knock ’’ for the petrol engine) 
promotes the smoother running of aromatic fuels 
in the Diesel engine. The cost of such an 
addition is at present prohibitive. 

With all internal-combustion engines, the 
lubricating oil becomes diluted to a certain 
extent by the fuel. This dilution is more marked 
the higher the boiling range of the fuel. The 
fuels used in Diesel engines therefore tend to 
dilute the lubricating oil to a greater extent 
than occurs with the petrol engine, though this 
is compensated for to a certain extent by the 
more complete combustion of the fuel effected 
in the Diesel engine. When the Diesel fuel used 
is of petroleum origin, the only effect of dilution 
of the lubricating oil is a lowering of its viscosity 
and lubricating power. Creosote oil, however, 
contains asphaltic substances in solution which are 
precipitated by ordinary lubricating oils. Fre- 
quent changes of the lubricant are therefore 
necessary, or one of greater solvent power, such 
as castor oil, can be used. 


Summary and Conclusions. 

For the modern high-speed Diesel engine an oil 
of aromatic nature, such as creosote oil, is un- 
desirable, since it is difficult to ignite and 
causes ‘‘ combustion shock.’’ The discovery of 
an effective ‘‘ dope,’’? however, would remove 
these objections. Tar oils are of higher oxygen 
content than petroleum oils and are therefore 
of lower calorific value per pound. On the other 
hand, creosote and anthracene oils have higher 
specific gravities (1.04 and 1.08) than gas-oil 
(0.82), and their calorific values per gallon are 
higher. 

The difficulty of ignition of tar oils in the 
Diesel engine can be overcome by providing 
means of injecting a ‘‘pilot’’ charge of petro- 
leum, but this increases the complexity of the 
mechanism to such an extent as to be imprac- 
ticable except with large engines. When it is 
possible to use this method, a tar oil can be used 
as effectively as a good petroleum fuel. The 
effect of the tar oil on the lubricating oil 
requires to be carefully watched. The design 
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of Diesel engines has been influenced by the 
properties of the petroleum oils commonly used 
in them. It is probable that designs of engines 
more suitable for the combustion of tar oils could 
be developed, but progress in this direction is 
unlikely so long as ample supplies of petroleum 
oils are available at a low price. In the mean- 
time, tar oils cannot be regarded as satisfactory 
fuels for Diesel engines of normal design. 


Foundry Practice in Belfast. 
(Concluded from page 379.) 


used, it only remains for the foreman to visualise 
the working to get the desired results, but in 
a jobbing foundry the making of each casting 
has to be considered. 

Mr. Jameson’s final remarks were the stress- 
ing of the economical manufacture of castings, 
but not at the expense of quality. For some 
years past the demand has been largely for 
cheap castings, and to produce cheaply, quality 
must suffer. To-day some foundries use an all- 
scrap mixture, and owing to this practice it is 
difficult to get scrap metal which can be relied 
upon, and if this state of affairs continues, it 
will be dangerous, in a few years’ time, to use 
even a small proportion of scrap in any casting 
to be subject to normal strain. Engineers have 
a great responsibility in this respect and cannot 
be too particular in their demands upon the 
foundry. 


Magnesite. 


Since almost the very beginning of the basic 
open-hearth furnace, calcined magnesite (magne- 
sium oxide) and calcined dolomite have been 
used as refractories for the hearths of these 
furnaces. In fact, it is doubtful if the basic 
open-hearth process would have reached its 
present state of development had not basic 
refractories such as magnesite and dolomite been 
available in commercial quantities. 

Although, magnesite has been successfully used 
for a number of years the properties of this 
material that have made it the outstanding basic 
refractory have just been definitely determined. 
In a series of extensive experiments at Ohio 
State University it has been found that magne- 
site can absorb as much as four times its weight 
of iron oxide and still retain very good refractory 
properties. It was also found that spinel 
(magnesium aluminate) can absorb iron oxide 
in considerable amounts without seriously affect- 
ing its refractory properties. 

Tron oxide was found to combine’ with 
magnesite to form the compound magnesio-ferrite 
(MgO.Fe,0,). With spinels, iron oxide does 
not form another simple compound but forms 
complex ‘‘ solid solutions ’’ with varying amounts 
of ferrous and ferric oxides, depending upon the 
composition of the original trial piece and_ its 
heat-treatment. 

The work on magnesite and spinel is described 
in detail in ‘‘ Equilibrium Studies in Systems 
Containing Magnesium Oxide, Tron Oxide, and 
Magnesium Aluminate’’ by H. G. Fisk and 
Wm. J. McCaughey, recently issued as Bulletin 
70 of the Engineering Experiment Station, the 
Ohio State University. Besides the importance 
of the properties of magnesite and spinel as 
refractories, the bulletin takes up the possibility 
of the use of iron oxide to form autogenous bonds 
for basic refractories. Bulletin 70 may be had 
without charge on application to the director 
of the Station. 


THE DEATH OCCURRED at Camborne on Saturday, 
December 17, after a short illness, at the age of 
41, of Mr. Thomas John Uren, who was engaged on 
the staff of Messrs. Holman Bros., Limited, 
Engineers and Tronfounders, as a chemist. Mr. 
Uren, who was trained at the Camborne School of 
Mines, was a former chairman of the Camborne 
Urban District Council, upon which he had served 


for six years. 
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, This Week’s News in Brief. 


Trade Talk. 


Messrs. H. W. Linpop & Son, Junction Foundry, 
Pleck Road, Walsall, nave placed an order with 
Pitteville & Company for a Sesci furnace of 5 tons 
capacity. 

IN ORDER to speed up the output, Messrs. Col- 
ville, Limited. Dalzeil Steel Works, Motherwell. 
are converting one of the steam-driven mills to 
electric drive. It is proposed to convert the othe: 
mills to electric driving in the near future. 

THe Rerractrorigs ASsocIATION OF GREAT BRITAIN 
are ‘holding their ninth Annual Ball at the Royal 
Victoria Hotel, Sheffield, at 7 p.m. on January 6, 
1933. Applications for tickets should be made to 
Mr. Alex. Lomas, Messrs. J. & J. Dyson, Limited. 
Stannington, near Sheffield. 

THE ANNUAL MEETING of the Sheffield Society of 
Engineers and Metallurgists was held on Monday, 
December 12. Prof. F. C. Lea was elected President. 
After the meeting a discussion was held jointly with 
members of the Refractories Association of Great 
Britain on ‘‘ Steel Works Demands in Refractories.” 
It was opened with two short Papers by Messrs. 
R. J. Sarjant and W. J. Ross. 

CONTRIBUTIONS TO INFIRMARIES and other charit- 
able institutions for the current year have been 
made by the employees of the following firms : 


Colvilles., Limited, Dalzell Steel & Tron Works. 
£4,374 7s. 2d.; Etna Tron & Steel Company. 
Limited, Motherwell, £103; North British Manu- 
facturing Company, Limited, Glasgow, £55; and 


the Springfield Steel Company, Limited, Glasgow. 
£45. 


Two LARGE POWERED reduction-gear units for 
operating oil-field pumps have been shipped to 


Burmah by Messrs. Beckett & Anderson, Limited, 
of Glasgow. Each unit is driven by two electric 
motors and is capable of transmitting 875 b.h.p. 
The gearing is totally enclosed and lubricated by a 
special pump housed within the steel gear case. 
This is the third order for similar gears for the same 
destination. 

Ir IS ANNOUNCED that, in order to further the 
economy in design, the propelling machinery of the 
two ships ordered from Messrs. Lithgows, Limited, 
Port Glasgow, by Messrs. J. & C. Harrison, 
Limited, will incorporate the Gotaverken  turbo- 
compressor system of steam-engine economy. The 
British licensees of the Gotaverken system are 
Messrs. David Rowan & Company, Limited, Glas- 
gow, who are supplying the engines for the new 
vessels. 

As A RESULT of the recent incessant rainfall, a 
slight explosion took place in the Torwood Foundry, 
Larbert, of Messrs. Jones & Campbell, Limited. 
The mishap took place whilst a bogie of metal was 
being wheeled from the cupola to the moulds; part 
of the track, which had become flooded, gave way, 
causing the bogie to cant and some of the metal 
fell into the water. Several of the men received 
burns about the legs and chest, although none was 
seriously injured. 

THe DutcH GovERNMENT have decided to adopt 
the latest type of Yarrow high-pressure water-tube 
boiler 


in a new cruiser being built by Messrs. 
Wilton-Fojenoord. of Rotterdam, Messrs. 


Yarrow have received an order to supply complete 
working drawings of these boilers. The boilers 
the new cruiser will be similar to those fitted on 
eight torpedo-boat destroyers built a few years ago 
for the Dutch Navy under the technical supervi- 
sion of Messrs. Yarrow. 

SEVEN MEN Lost their lives and two others were 
seriously injured in an explosion in Cortonwood 
Colliery, Wombwell, — recently. The explosion 
occurred in the Silkstone seam shortly before mid- 
night, about 20 men being at work in the seam at 
the time. It is believed that gas may have come 
out of some old waste. Rescue parties were sent for, 
but were not required to go down the pit. The 
owners of the pit, which was first sunk in 1873, are 
the Cortonwood Collieries, Limited. This is the 
first serious accident at the colliery. 

Messrs. Litucows, Limirep, Port Glasgow. have 
launched the ‘‘ Hardingham,”’ the fifth this yea 
for Messrs. J. & C. Harrison, Limited, London. 
The vessel is of the single-deck type with poop, 
long bridge and forecastle, and has been built to 


of 


Lloyd's highest 


and 563 ft. 


class. She 


is 440 ft. overall length 
in breadth, with a deadweight capacity 


of 9,000 tons on moderate draft. The propelling 
machinery supplied by Messrs. David Rowan & 
Company, Limited, Glasgow, will consist of triple 
expansion engines with cylinders 25 in., 43 in. and 
72 in. by 48-in. stroke. with three boilers. two of 
which are fitted with superheaters and working at 
2) lbs. pe } 


sq. in. pressure. 


LANARKSHIRE County Councit Highways Depart- 
ment have undertaken an experiment with the cast- 
iron road which have been patented by 
Shotts Iron Company, and have laid part of the 


plates 


Stirling-Carlisle road near Newhouse with them. 
The plates are of cast iron 1 ft. square, ribbed, 
perforated and interlocking. No concrete founda- 
tion is required—only a layer of ashes and _ tar 
imacadam on top. It is claimed by the Shotts Com- 
pany that the use of the plates will give long life 


and a level surface. Many county and burgh sur- 
veyors have visited the road to see the laying of 
the plates. The moulders in Shotts’ foundry are 
watching the results with no small interest and 
in anticipation of continuous employment in the 
event of 


success. 


ACCOMPANYING THE REPORT of Sheffield Steel Pro- 
ducts, Limited, are details of a scheme formulated 
by the directors, in consultation with nine of the 
largest debenture stockholders, for meeting the situa- 
tion which may arise should the present exceptional 
trading conditions continue. Although the com- 
pany has a large surplus of liquid assets over cur- 
rent liabilities it might become inadvisable to de- 
plete the liquid resources by the continued payment 
of debenture interest, and it is therefore proposed 
that interest for the three years ending November 
21, 1935, shall only be paid if a committee of four 
debenture stockholders, which is to be formed, con- 
siders this can be done without detriment to the 
carrying on of the business. No distribution is to 
be made on the ordinary stock until all debenture 
interest has been paid in full and all deferred interest 
is to become payable in any event on November 21, 
1935. In future whenever a dividend is declared on 
the ordinary stock a sum equal to 25 per cent. of the 
gross amount of the dividend is to be applied to the 
redemption of debenture stock. It is further pro- 
posed that debenture stockholders shall be given an 
option until November 21, 1942, to subscribe at par 
for 10 ordinary 1s. shares in respect of every £1 
of debenture stock now held. 


Company Reports. 
Yarrow & Company, Limited.—Net profit, 
£18,479; brought in, £18,382; dividend of 5 per 
cent.; to general reserve, £10.000; carried forward, 
£19,361. 

Stewarts & Lioyds of South Africa, Limited.— 
Profit, £54,465; brought in, £2,625; depreciation, 
etc., £20,172; first preference dividend, £18,000: 
second preference dividend, £17,500; carried forward, 
£1.418. 

Cleveland Bridge & Engineering Company, 
Limited.—Net profit, £18,149; brought in, £8,247; 
final ordinary dividend of 34 per cent., making 5 per 
free, 


cent., tax for the year; to reserve, £2,000; 
carried forward, £7,933. 
Duffield tron Corporation, Limited.—The report 


for the year ended September 30 states that since 
the last annual meeting consistent and effective pro- 
gress has been made. Until the latter part of last 


month no definite stage had been reached to war- 
rant the issue of a progress report. Trials have 


now resulted in the making of a product superior to 
ordinary pig-iron. Its analysis approximates to that 
of Development expenditure during year 
amounted to £11,476, increasing the total of that 
item to £28,914. 


steel. 


Two-Ply Stainless Steels.—The method of pro- 
ducing stainless-clad steel developed recently by the 
Ingersoll Steel & Disk Company, Chicago, was 
described recently at a meeting of the Chicago 
section of the American Welding Society by W. W. 
PattRicK, chief metallurgist of the company. 
According to Mr. Patrick, the fact that the two- 
ply metal can be produced at approximately one- 


half the cost of solid stainless steels opens up its 
use to many applications where beauty, permanence 
and corrosion resistance are desired, but where the 


cost of solid stainless is prohibitive.—‘‘ Steel.” 
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Mr. JAMES HARRISON 


BaRRANS, iron merchant, 
of Bradford, has died at the age of 64. 

Mr. Davip Lewis, senior partner and founder 
of Messrs. Lewis & David, Limited, engineers and 
founders, Aberavon, has died in his 82nd year. 

Mr. A. K. Reese, a former general manager of 
the Dowlais Iron and Steel Works, Cardiff, has 
died in Johannesburg, South Africa. Mr. Reese 
joined Messrs. Guest, Keen & Company in 1902. 
He went out to South Africa some years ago to 


superintend the construction of blast furnaces, first 
on behalf of his company and later for the Govern- 
ment. He was a native of Baltimore, U.S.A. 
THE DEATH has occurred in a London nursing home 
Mr. John Cochran Boyd, assistant works mana- 
to Messrs. Thomas White & Sons. Limited, 
engineers and ironfounders, Laighpark, Paisley. 
Mr. Boyd, who was 44 years of age, went to London 
a week or two ago to supervise the erection of 
plant in an industrial establishment, but became 
suddenly unwell, and had to undergo an operation. 
Mr. Boyd served his apprenticeship with Messrs. 
Fleming & Ferguson, Limited, Paisley. 


ot 


gel 


Srr Freperick Losnirz, chairman of Messrs. 
Lobnitz & Company, Limited, engineers and_ ship- 
builders, of Renfrew, died at his home at Crook- 


ston, Renfrewshire, on December 7, in his 70th year. 
He was the patentee of many inventions for im- 
provements in dredging machinery, especially for 
the excavation of rock under water without explo- 
sives. Early in the war he rendered valuable ser- 
vice in promoting the manufacture of munitions by 
workers without previous experience, and was made 
Deputy Director of Munitions in Scotland in 1915 


and Director in 1917. In 1919 he received the 
Legion of Honour, and in 1920 he was created 
K.B.E. He was a member of the Institution of 


Civil Engineers. 


Personal. 


Sir Lestie Scort, K.C., has accepted the post of 
independent chairman of the committee which the 
copper producers and consumers have set up ta 
advise the Government on questions arising from 
the Ottawa Agreements relating to copper. 

Mr. Arnotp H. A. Braver has been appointed 
supervisor of the London office and of the activi- 
ties of the Leipzig Fair in Great Britain. This 
follows the appointment of Mr. Edgar H. P. Meyer 
to the management of the Leipzig Fair interests in 
South-Eastern Europe. The change will take effect 
as from January 1, 1933. 


Contracts Open. 


Cairo, January 9.—Two pumping units compris- 
ing centrifugal pumps, motors, piping, etc.. for the 
Ministry of Public Works. The Department of 
Gverseas Trade. (Reference G.X. 12,089.) 

Cairo, May 10.—Supply of materials 
erection of Aswan hydro-electric station, for the 
Ministry of Public Works. The Inspecting 
Engineer, Egyptian Government, 41, Tothill Street, 
London. (Fee £E.50, non-returnable.) 

Mablethorpe, January 3..—Two sets of well pumps 
and oil engines, for the Mablethorpe and Sutton 
Urban District Council. Messrs. Silcock & Simpson, 


for and 


25, Victoria Street. Westminster, S.W.1. (Fee 
£5 5s., returnable.) 
New Company. 
Ealing Park Foundry, Limited.—Capital £5,000. 
Directors: H. Shannon and R. B. Templeton. 
Import Duties. 
The Import Duties Advisory Committee give 


notice of applications for drawback under Section 9 
of the Finance Act, 1932. in the case of oil and 
water coolers for marine turbine engines in respect 
of the cupro-nickel tubes used in their manufacture ; 
or, alternatively, under Schedule II of the Import 
Duties Act, in respect of cupro-nickel tubes for oil 
and water coolers. 

The Committee also give notice of applications 
for an increased duty on iron and steel hinges and 
for the addition to the free list of silico-manganese. 


| 


XUM 


DECEMBER 22, 1932. 391 


ANALYSIS ‘HIGH CLASS ENGINEERING CASTINGS, 


Lloyds & Islip S.V.H 


Tees MOTOR CYLINDERS, LIGHT CASTINGS, 


Pie RAINWATER GOODS, BATHS, RANGES, j 
GRATES, Yes: HOLLOW WARE and 

LOWICK GANISTER 


AS USED BY THE We also” make Borst wait for Wrought sed 
— a Makers and Basic Iron for Steel Works use. 


SALES OFFICES : 
BROAD STREET CHAMBERS, BIRMINGHAM. 
WINCHESTER HOUSE, OLD BROAD STREET, LONDON, E.C.2. 
HANNAH STREET, DOCKS, CARDIFF. 


4 
IN NORTHAMPTONSHIRE 
| LLOYDS and ISLIP Brands 
| 
we 
\ 
| 
; 
| 
: 


392 


FOUNDRY TRADE JOURNAL. 


Raw Material Markets. 


Business with consumers has been very quiet in all 
markets and there will be little activity until the 
beginning of the New Year. Prices have been firm 
in nearly all sections of the iron and steel markets 
and trading in January will start upon a much 
firmer basis than was the case a year ago. 

In the base-metal markets the chief feature has 
been the decline in copper, following the failure of 
the producers to come to any agreement for the New 


Year. 


Pig-Iron. 


MIDDLESBROUGH.—New business in Cleveland 
iron has practically ceased, and there has also been 
the usual pause in deliveries to consumers, conse- 
quent upon the customary period of stock-taking. It 
is generally felt that the trade is now in a stronger 
position. Local consumers have been showing 
slightly more activity, whilst Continental iron has 
been excluded from the market. Despatches to the 
Continent have shown a small increase, following 
slight reductions in their export quotations made by 
the Cleveland makers. Prices are still firm, No. | 
Cleveland foundry quality being at 61s. per ton, 
No. 3 Cleveland G.M.B. at 58s. 6d., No. 4 foundry 
at 57s. 6d., and No. 4 forge iron at 57s. per ton. 

There is no change to report in the East Coast 
hematite market. It is thought, however, that some 
increase in price may shortly be made, as there has 
been a rise both in ore freights and in coke prices. 
Prices, which have been at a low level for some 
time remain at 59s. per ton for mixed numbers, 
with 6d. extra for No. 1 quality. In the West Coast 
hematite market the position remains steady; Bes- 
semer mixed numbers are at 66s. per ton. 

LANCASHIRE.—One or two forward orders for 
delivery over the early part of next year have come 
to hand, but, generally speaking, there is little busi- 
ness moving. Good machinery scrap continues to be 
sold locally at very low prices, at a shilling or two 
below 30s. per ton, delivered. Pig-iron quotations 
show very little alteration. Midland brands of No. 3 
—Staffordshire and Derbyshire—are on offer on the 
basis ot 67s. per ton delivered in the Manchester 
price zone, with Cleveland also at about this price, 
Northamptonshire at 65s. 6d., Derbyshire forge at 
62s., Scottish No. 3 at around 82s. 6d., and East 
and West Coast hematite iron at about 76s. and 81s. 
per ton, respectively. 

MIDLANDS.—Requisitions from the foundries 
have fallen away during the last few days, and the 
works will shortly be ceasing activities, in most 
cases for a week. Prospects for the New Year are 
fairly good, although the demand from the heavy 
engineering foundries fails to improve. Prices are 
unaltered, the minimum figures obtaining in Birming- 


ham and the Black Country being 62s. 6d. for 
Northants No. 3 and 66s. for South Staffordshire, 


Derbyshire and Lincolnshire No. 3. A little Cleve- 
land No. 3 foundry iron is coming into the South 
Staffordshire district at the same price as Derbyshire 
No. 3, but foreign iron remains uncompetitive. 

SCOTLAND.—Business has already tapered off in 
view of the approaching holidays. Prices are un- 
changed, Scottish No. 3 foundry being at 67s. 6d. 
per ton, f.o.t. furnaces, with 2s. 6d. extra for No. 1. 
Middlesbrough iron remains at 54s. f.o.t. Falkirk, 
Northants iron being a shilling less. 


Coke. 


Apart from the purchasing of one or two small lots 
for immediate consumption, there has been very little 
activity in this market, and interest is gradually 
slackening off. Best Durham cupola coke is at 
36s. 6d. to 38s. per ton delivered Birmingham, with 
Welsh quotations varying from 30s. to 45s., accord- 
ing to analysis. 


Steel. 


The home demand has fallen away. as is usual 
at this time of year. In the finished-steel depart- 
ment export inquiries have increased, but the propor- 
tion of business following has not been very great. 
Continental material has still a footing in this 
country. Semi-finished material is in little demand 


at the moment, but the British works are fairly well 
situated with regard to orders, Continental material 
being uncompetitive. 


Scrap. 

Sales of iron and steel scrap have slackened down 
considerably, but sellers are by no means anxious 
to do business at the present level of prices. They 
claim that, in view of the improved demand, and 
the fact that large quantities of scrap are being 
shipped out of the country, there is a strong prob- 
ability of increased prices in the New Year. Several 
price increases have been noted this week, the South 
Wales quotation for heavy cast iron strengthening 
to 42s. 6d., while in Scotland cast iron has increased 
tu 39s. 6d. and heavy machinery to 44s. 6d. 


Metals. 


Copper.—-Many rumours continue to circulate as to 
the possibility of a last-minute output-control agree- 
ment between producers. The market has, in con- 
sequence, fluctuated considerably. It is said that 
the American mines are to restrict their output to 
20 per cent. of capacity, as before, but they have, of 
course, an exclusive domestic market to distribute 
amongst themselves. Whether the Rhodesian and 
Canadian producers will come to any such agreeinent 
will probably not be seen until Great Britain finally 
decides to impose the duty upon foreign copper 
which was promised at the Ottawa conference. Busi- 
ness with consumers has shown a seasonal decline. 

Closing quotations :— 

Cash.—Thursday, £27 15s. to £27 17s. 6d.; 
Friday, £28 to £28 2s. 6d.; Monday, £29 ls. 3d. 
to £29 2s. 6d.; Tuesday, £28 13s. 9d. to £28 16s. 3d. 

Three Months.—Thursday, £28 2s. 6d. to 
£28 3s. 9d.; Friday, £28 7s. 6d. to £28 8s. 9d.; 
Monday, £29 8s. 9d. to £29 10s.; Tuesday, £29 
to £29 2s. 6d. 

Tin.—The consumption of tin remains limited. the 
one busy user being the South Wales tinplate in- 
dustry. Other consumers are very hesitant and 
there has been little forward buying for the coming 
year. The effect of the recent rigid curtailment of 
output has been largely nullified by the slackness in 
the consuming industries. 

Official closing prices :— 


Cash.—Thursday, £149 2s. 6d. to £149 is.; 
Friday, £149 12s. 6d. to £149 15s.; Monday, 
£149 7s. 6d. to £149 12s. 6d.; Tuesday, £149 to 
£149 5s. 

Three Months.—Thursday, £150 7s. 6d. to 
£150 10s.; Friday, £150 15s. to £151; Monday, 


£150 15s. to £150 17s. 6d.; Tuesday, £150 10s. to 
£150 12s. 6d. 

Spelter.—Trade interest in this metal has fallen 
off, but the position remains fundamentally sound, 
and producers report that unsold stocks have been 


progressively reduced during the winter months. 
Daily fluctuations :— 
Ordinary. — Thursday, £15 7s. 6d.; Friday, 
£15 7s. 6d.; Monday, £15 11s. 3d.; Tuesday, 
£15 8s. 9d. 


Lead.—The market has been very sluggish recently, 
but it is hoped that a buying movement will be 
witnessed during January. Recent arrivals in Great 
Britain have been heavier than usual, and good 
supplies are on hand. 

The week’s prices have been :— 

Soft Foreign (Prom pt).—Thursday, £11; Friday, 
£11 2s. 6d.; Monday, £11 7s. 6d.; Tuesday, 
£11 3s. 9d. 


Pig-iron Combine in Japan.—According to a report 
from Yokohama, the Commercial and Industrial 
Minister of Japan recently asked the Director of 
the Imperial Works at Yawata to get and submit to 
him figures of the output of pig-iron and its cost 
of production at each of the various blast-furnace 
plants in Japan. Proposals have been made to 
amalgamate the six pig-iron producers, but a 
difference in their interests is thought to make that 
very hard of tealisation. According to an official 
investigation, the cost of production in Japan is 
53 yen (£3 10s. 8d.) for steel ingots, and 40 yen 
(£2 13s. 4d.) for pig-iron per ton. The Minister 
is afraid that by buying up the iron and steel 
works such an enormous amount of capital would 
be locked up as to make the business unprofitable, 
and cause too for a rise in the prices in conse- 
quence, that would only aggravate the situation. 
He seems to be, however, inclined to have the lead- 
ing pig-iron works bought up by the Yawata works. 
if possible, but at the moment to be doubtful about 
finding the necessary funds. 


DeceMBER 22, 1982. 


Q.—What is the relationship of diameter of 
cupola shaft to the melting capacity per hour ? 


A.—The area, or diameter, of the bore 
of the cupola at or near the melting 
zone decides how many tons of iron 
will be melted per hour, the following 
approximate figures are borne out in 


practice. 
Dia. of Cupola Quantities per 
in inches. hour melted. 
Tons cwts. 
20 1 
24 1 10 
30 3 0 
36 4 5 
43 6 1 
48 7 10 
54 9 1 
60 11 15 
62 12 11 
66 14 15 
72 18 0 


Some cupolas may not quite reach 
these figures, whilst others may exceed 
them. 


Q.— What should _ the 
placed from the bottom of the cupola ? 


A.—About 18 in. It must be remem- 
bered that if the tuyeres be situated 
high, or low, from the bottom of the 
cupola, that the coke underneath the 
tuyeres does not assist in melting the 
iron. Hence the nearer the bottom 
the tuyeres are placed (within reason), 
the greater will be the saving of coke. 


distance tuyeres be 


Q.—What should be the position of the slagging 
hole ? 


A.—Not less than 4 in. below the 
bottom of the tuyere, this is obvious 
because if the slagging was located 
higher there would always be a danger 
of the molten metal running into the 
tuyeres, also the slagging hole should 
normally be kept open; this will indicate 
to the melter when to tap out. 


Q.—When charging the cupola for a “‘ blow” 
what should be the depth of the bed charge of 
coke ? 

A.—This should be measured from 
the top of the tuyeres and not from the 
bottom of the cupola. Roughly the 
depth of coke from the top of the tuyere 
should be 24 in. But the exact depth 
should be ascertained by experiment 
with each cupola. The depth of the 
bed coke may be varied for a week, 
both increasing and decreasing in 
amount. A good guide for the correct 
depth will be, providing the fire is 
well burnt through when the cupola 
is charged, if molten metal commences 
to trickle down after the blast has been 
on 10 minutes, the gauge for the bed 
charge of coke is not far wrong. 

After this has been determined, for 
economical reasons, and uniform work- 
ing, a gauge indicating this depth from 
the charging door should be used, 
and strictly adhered to. 


(To be continued.) 
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STERLING FOUNDRY SPECIALTIES LTD. 
BEDFORD. 22.2288 


Glasgow: ALBERT SMITH & CO., 60, St. Enocn Square, GLASGOW, C.1. 


London Office: 
13, VICTORIA STREET, S.W.1. 
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GREAT 
ECONOMY 


QE of the greatest improvements 

you can introduce into your 

foundry is the STERLING ROLLED 
STEEL MOULDING BOX. 


The result will be economy all round. 


Your moulders will put down more 
moulds per day because STERLING 
BOXES are light and easy to handle; 


You will be sure of an _ accurate 
product because STERLING BOXES 
are accurately made and maintain this 
accuracy permanently ; 


Your box maintenance costs will be at least 
halved because however heavy the service 


STERLINGS cannot crack or break. 


Makers of 


for every 


Newcastle-on-Tyne: LAWSON, WALTON & CO., Hanpysipg Arcapzg, NEWCASTLE-ON-TYNE. 


Manchester: F. L. HUNT & CO., Care, Street, SALFORD, MANCHESTER. 


MOULDING BOXES 


FOUNDRY SERVICE 
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| 
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is 


12 
COPPER. 
Standard cash me « 213 9 
Electrolytic 3310 0 
Tough 3015 0 


Sheets .. 610 0 


Do., Jan... 34.5 O 


Do., Feb... -- 3410 
Ingot bars .. 9 
H.C. wire rods 8615 0 
Off. av. cash, Nove mber . 32 0 4), 

Do., 3 mths., November 

Do., Sttlmnt., November 32 0 55 

Do., Electro, November 36 17 10 

Do., B.S., November .. 34 19 82 

Do., wire bars, November 37 4 1) 


Solid drawn tubes 93d 
Brazed tubes 94d. 
Wire 63d. 
BRASS. 
Solid drawn tubes .. 83d. 
Rods, extd. or rlld. 43d. 
Sheets to 10 w.g. 74d. 
Wire Tid 


Rolled metal 7d. 

Yellow metal rods 
Do. 4 x 4 Squares “e .. 54d. 
Do. 4 x 3 Sheets 


TIN. 
Standard cash 
Three months 150 10-0 


English... oe 149 10 
Bars. . oe & 
Straits 15412 6 
Eastern... 154 2 6 
Banca a 155 7 6 
Off. av. cash, November. 153 13 3-8, 
Do., 3 mths., November 154 11 7}2 
Do., Sttlmt., November 153 13 41+ 
SPELTER. 
Remelted .. «< © 
English 36-12 6 
Zinc dust .. 
Zinc ashes .. 0 
Off. aver., Nov ember 
Aver. spot, November 5 5 3y, 
LEAD. 
Soft foreign ppt. .. 3 
English... 
Off. average, Nov ember .. 12 4 7 19 
Average spot, November... 12 1 5,4 
ZINC SHEETS, &c. 
Zinc sheets, English o. 2410 0 
Do., V.M. ex-whse. .. 24 5 0 
Boiler plates a -- 23 0 0 
Battery plates .. 
ANTIMONY. 
English 37 10 O0to42 10 0 
QUICKSILVER. 

Quicksilver « 120 6 
FERRO-ALLOYS AND 
STEEL-MAKING METALS. 

Ferro silicon— 
2% 8 0 0 
45/50% .. 1315 
16% 19 10 0 


Ferro- vanadium— 
35/50%, .. 


12/8 lh. Va. 
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WEEKLY PRICE 


CURRENT. 


Ferro-moly bdenum— 
70/75% carbon-free 
of Mo. 

ero-titanium— 
23/25% carbon-free 


6/3 per lb. 


10d. lb. 


Ferro-phosphorus, 20/25% .. £18 7 6 
Ferro-tungsten— 
80/85% 1/7} Ib. 
Tungsten. metal powder— 
98/99%, 1/104 lb. 
Ferro-chrome— 
2/4% car. .. £3210 0 
4/6% car. -. £25 0 O 
6/8% car. S20 17 G 
8/10% car... . £2310 O 
Ferro-chrome— 
Max. 2% car. £36 0 
Max. 1% car. -. £40 2 6 
Max. 0.70% car. .. £43 12 6 
70%, carbon-free .. L/- |b. 


Nickel—99.5/100% . 

nickel shot 

Ferro-cobalt .. 

Aluminium 98/99% .. 

Metallic chromium— 
96/98% 

Ferro- -mangauese (net)— 
76/80% ioose £10 15 0 to £11 


“e100. 


£250 to £255 


0 


3 |b. 


0 


5 


0 


2/9 |b. 


0 


76/80% packed£1l 15 Oto £12 5 


76/80% export 
Metallic manganese— 

94/96% carbon-free 

Per ton unless otherwise stated. 


HIGH-SPEED TOOL STEEL. 


Finished bars, 14% 


tungsten 2s. 


(nom.) £915 0 


1/4 Ib. 


Finished bars, 180, tungsten 2s. 9d. 
Per lb. net, d/d buyers’ works. 
Extras— 
Rounds and amine 3 in. 
and over 4d. lb. 
Rounds and aquares, under 
gin.todin. .. 
Do., under } in. to 3; in... 1/- Ib. 
Flats, x din. to under 
Do., under 4 in. x } in. 1/- |b. 
Bevels of approved sizes 
and sections .. 6d. Ib. 
Bars cut to length, 10% extra. 
SCRAP. 

South Wales— sad £4 
Bundled steel 

shrngs. .. 115 Otol 19 O 
Mixed iron and 

steel re 114 Otol 17 6 
Heavy castiron .. 
Good machinery 2 5 Oto2 7 6 

Cleveland— 

Heavy steel 117 6to2 0 0 
Steel turnings 111 6 
Cast-iron borings .. 1 3 6 
Heavy forge ‘. 210 0 
piling scrap . 
Cast-iron scrap 1 17 6to2 0 0 

Midlands— 

Light cast-iron scrap 116 0 
Heavy wrought iron 2 2 6 
Steel turnings, f.o.r. 1 0 6 
Scotland— 
Heavy steel 115 0 
Ordinary cast iron 119 6 
Engineers’ turnings 1 9 6 
Cast-iron borings .. 110 0 
Wrought-iron piling 119 0 
Heavy machinery.. 2 4 6 
London—Merchants’ buying prices 
delivered yard. 
Copper (clean) .. 
Brass -- 14 0 0 
Lead (less usual draft) 
Zine 810 0 
New aluminium cuttings. . 72 00 
Braziery copper .. 
Gunmetal . 18 0 0 
Hollow pewter . 
Shaped black pewter 8 8 6 


PIG-IRON. 
(f.o.t. unless otherwise stated.) 
N.E. Coast— 


Foundry No. 1 61/- 
Foundry No. 3 58/6 
at Falkirk 54/- 

Foundry No. 4 57/6 
Forge No. 4 57/- 
Hematite No. 1 59/6 
Hematite M/Nos. .. 59/- 

N.W. Coast— 

Hem. M/Nos. d/d Glas. 69/- 
»  4d/d Birm. 84/6 
Malleable iron d/d Birm. 117/6 


Midlands (d/d Birmingham dist.)— 
Staffs No. 4 forge a 61/- 


» No.3 fdry. 66/- 
Northants forge 57/6 
»  fdry. No.3 62/6 
»  fdry. No. 1 65/6 
Derbyshire forge .. 61/- 
% fdry. No. 3 66/- 
fdry. No. 69/- 
basic .. ee 
Scotland— 
Foundry No. 1 70/- 
Hem. M/Nos. d/d . 66/- 
Sheffield (d/d district)— 
Derby forge oe 58/6 

»  {dry.No.3. 63/6 
Lines forge 

»  fdry. No. 3. 63 /6 
E.C. hematite 73/6 
W.C. hematite 83/6 

Lancashire (d/d eq. Man.)— 
Derby forge 62/- 

»  fdry. No. 67/- 
Staffs fdry. NO. 67 /- 
Northants fdry. No. 3 65/6 
Cleveland fdry. No. 3 67/- 


Dalzell, No. 3 (special) 102/6 to 105/- 


G ee No. 3 82/6 
Clyde, No. 3 es 82/6 
Monkland, No.3 .. A 82/6 
Summerlee, No. 3 . . 8216 
Eglinton, No.3 .. 82/6 
Gartsherrie, No.3 .. 82/6 
Shotts, No. 3 


FINISHED IRON AND STEEL. 


Usual District deliveries for iron; delivered 
consumers’ station for steel. 


Iron— £m d, 
Bars (cr.) .. 9 0 Oto 915 0 
Nutand bolt iron7 15 Oto 8 0 0 
Hoops -- 1010 Otol2 0 O 
Marked bars (Staffs) f.o.t. 12 0 0 
Gas strip 1010 Otol2 0 0 
Bolts and nuts, in. x 4in. 13 0 0 

Steel— 

Plates, ship, etc.8 15 Oto 817 6 
Boiler pits. § 7 6to 9 5 6 
Chequer pits. 10 7 6 
Angles 8 7 6 
Tees 976 
Joists 815 0 

Rounds and | squares, 3 in. 

to 53 in... 9 7 6 
Rounds under 3 in. ‘to Bit in. 

(Untested) 6 15 O& up. 
Flats—8 in. wide and over 8 12 6 

under 8 in. and over5in. 817 6 
Rails, heavy 8 5 Oto 810 0 
Fishplates - 120 0 
Hoops (Staffs) 9 10 0to10 10 0 
Black sheets, 24g. (10-t. lots) 9 5 0 
Galv. cor. shts. ll 5 0 
Galv. flat shts. 1115 0O 
Galv. fencing wire, 8g. plain 14 0 0 
Billets, soft. . 417 6to5 7 6 
Billets, hard 612 6to7 2 6 
Sheet bars .. 415 O0to5 2 6 
Tin bars . 415 0 
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PHOSPHOR BRONZE. 
Per lb. basis, 


Strip... 104d. 
Sheet to 10 114d. 
Wire 113d, 
Rods 103d. 


Tubes .. 16d, 
Delivery 3 cwt. free. 
10% phos. cop. £30 above B.S. 
15% phos. cop. £35 above B.S. 
Phosphor tin (5%) £30 above 
price of English ingots. 
C. CiirForD & Sox, Limireo. 


NICKEL SILVER, &c. 


Per lb. 

Ingots for raising 7d. to 1/1 
Rolled— 

To 9 in. wide tol/7 

To 12 in. wide  .. 1/1} to 1/7} 

To li in. wide’ .. 1/1$ to 1/74 

To 18 in. wide -. 1/2 to1/8 

To 2lin. wide .. 1/2} to 1/8} 

To 25 in. wide . 1/3 to1/9 


Ingots for spoons and forks 7d. to 1/3} 
Ingots rolled to spoon size 10d. to 1/64 
Wire round— 
to 10g. 1/43 to 1/113 
with extras according to gauge. 
Special 5ths quality turning rods in 
straight lengths, 1/34 upwards. 


AMERICAN IRON AND STEEL. 
At Pittsburgh unless otherwise stated. 
Dols. 
No. 2 foundry, Phila. se 
No. 2 foundry, Valley .. -- 14.50 
No. 2 foundry, Birm. .. -. 11.00 


Bessemer .. 16.89 
Malleable . 16.39 
Grey forge -. 16.39 


Ferro-mang. 80%, ‘seaboard -- 68.00 
O.-h. mill .. 40.00 


Sheet bars -- 26.00 
Wire rods 37.00 
Cents. 
Iron bars, Phila. . . 1.86 
Steel bars . . 1.60 
Tank plates 1.60 
Beams, etc. 1.60 
Skelp, grooved steel 
Steel hoops ee 1,55 
Sheets, black, No. 24 2.10 
Sheets, galv., No. 24 2.85 
Wire nails ae 1.95 
Plain wire ; 2.20 
Barbed wire, galv. ae: 2.60 
Tinplates, ]00-lb. box .. $4.75 
COKE (at ovens). 
Welsh foundry .. -. 20/- to 25/- 


» furnace 16/- to 16/6 


Durham and Northumberland— 
»  foundry.. 21/- to 25/- 
»  furnace.. -- 13/3 to 13/9 
furnace 
TINPLATES. 


f.o.b. Bristol Channel ports. 
I.C. cokes 20 x 14 per box 16/- 
28X20 » -. 


» .. .. 16/7} 
C.W. 20x14 , «.. 13/9to 14/6 
” 28x20 ,, F 29/3 to 29/6 
SWEDISH CHARCOAL IRON & STEEL. 
Pig-iron . £6 0 Oto £7 0 0 
Bars- hammered, 
basis £16 10 Oto £17 0 O 
Bars and nail- 
rods, rolled, 
basis £15 6 to £16 
Blooms £10 0 to £12 0 0 
Keg steel £32 ° 0 to £33 0 0 
Faggot steel £18 0 O to £23 0 0 
Bars and rods 
dead soft, st’] £10 0 te £12 0 


0 0 
All per English ton, f.o.b. Gothenburg. 
(Subject to an exchange basis of 
Kr. 18.16 to £1.] 
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FOUNDRY TRADE JOURNAL. 


22, 1932 


SITUATIONS VACANT AND WANTED. PROPERTY. MACHINERY—Contirued. 
RASS FOUNDRY FOREMAN | desires MAGNIFICENT MORRIS Cupola Hoist with Steel Tower and 
position; experienced in Admiralty ccn- es Car.—A. Morcan, 50, Wilkin Street, 

tracts, gunmetal, phos. bronze and manganese 11 ACRES WORKS SITE. | N.W.5. Gul. 1147. 
castings; 12 years foreman in last situation.— | SHEFFIELD. 
Box 258, Offices of Tue Founpry Trave | Ss. 
JouRNAL, 49, Wellington Street, Strand, Lon- 145,000 Sq. Ft. of Shops. THO Ww. WARD, LTD. 
don, W.C.2. SIDING CONNECTIONS DROP HAMMERS, cap. 5-. 3- and 2-ewt. 


EQUIRED, by modern light-castings foun- 

dry in the South Midlands of England, a 
Pattern Department Foreman to supervise and 
control approximately 45 pattern makers, filers, 
fitters and pattern moulders. Applicants must 
possess full knowledge of modern methods of 
pattern-making for the production of heating, 
cooking and water-heating appliances, and be 
familiar with drawings, tolerances and precision 
work. Please give full particulars of experi- 
ence, and state age and salary required.— 
Address, 2618, ‘‘ Herald” Office, Falkirk, 
Stirlingshire. 


REQUIRED, a practical Works Metallurgist, 
versed in both ferrous and non-ferrous 
melting practice and furnace design. Know- 
ledge of pulverised-coal firing an advantage. 
Must be capable of interviewing and negotiat- 
ing.—Box 308, Offices of THE Founpry TRaApE 
JouRNaL, 49, Wellington Street, Strand, 
London, W.C.2. 


EMPLOYMENT REGISTER. 


Oonducted by the Institute of British Foundry- 
men by courtesy of the proprietors of Tux 
Founpry TraDE JOURNAL. 


Oorrespondence should be addressed to the 
General Secretary, Institute of British Foundry- 
men, St. John Street Ohambers, Deansgate, 
Manchester, from whom full particulars can be 
obtained of this service. 

Any employer wishing to communicate with 
a eandidate should write to the General Secre- 
tary, quoting identification number. 


OUNDRY Manager seeks re-engagement ; 
25 years’ first-class experience in highest- 
class iron and brass castings, including pumps, 
cranes and repetition work. Good technical 
knowledge. Age 49. (200) 


RACTICAL Foundryman seeks situation in 
any sphere of foundry activity. Excellent 
character, secondary education. Contributor to 
foundry literature, many educational successes. 
Preferably situation of trust and responsibility. 
Representative foundry requisites. Anything 
considered ; not afraid of work. (201) 


with L.M. & S. and L. & N.E. Rlys. 
WELL-BUILT & COMMODIOUS OFFICES 


Will Sell whole or in lots to suit customers 
or Let en favourable terms. Unique oppor- 
tunity for Manufacturers. 


Apply— 
THOS: W. WARD, LTD., 
ALBION WORKS, SHEFFIELD. 


MACHINERY. 


FOR SALE. 
SAND BLASTING PLANTS. 

TILGHMAN Sand Blast Room, 12 ft. x 
9 ft., complete with Air Compressor. 

TILGHMAN Rotary Barrel Sand Blast, 
36 in. x 30 in., complete with Air Compressor. 

TILGHMAN DOUBLE BARREL Rotary 
Sand Blast, barrels 24 in. x 20 in., complete 
with Air Compressor. 

TILGHMAN CABINET Sand Blast, cabinet 


4 ft. 6 in. square. Sand Apparatus stands on 
floor, no pit required; complete with Air Com- 
pressor. 


JACKMAN Rotary Barrel Sand Blast, barrel 
30 in. x 24 in., complete with Air Compressor. 


MOULDING MACHINES. 

FARWELL Type Hand SQUEEZERS, plain 
and universal, also with turnover, sizes 30 in. 
and 36 in., by Adams. 

FARWELL Type Hand Squeezers, 24 in., 
by Samuelson. 

ADAPTABLE HAND Moulding Machines, 
latest type. 

Also Pneumatic Jolters, Jolt Squeezers, etc., 
etc. 

All types of Foundry 
sors, etc., 


Plant, 
in stock. Low prices. 
Send your inquiries to :— 

S. C. BILSBY, A.M.I.C.E., 

215, Barclay Road, Warley, 


EEE’. Travelling Wharf Crane. All 
motions. Cheap.—A. Morean, 50, Wilkin 
Street, N.W.5. Gul. 1147 


Air Compres- 


near Birmingham. 


IRST-CLASS Steel-Foundry Manager re- 
quires similar position, or in any other 
capacity where experience could be utilised. 
Sound engineering training, practical steel- 
making, experience including electric steel and 
subsequent manager of well-known steel foun- 
dries. (202) 


PATENT. 


MPHE Proprietor of the Patent No. 187521, 
for ‘‘ Silent Chains,’’ is desirous of enter- 
ing into arrangements by way of licence and 
otherwise on reasonable terms for the purpose 
of exploiting the same and ensuring its full 
development and practical working in this coun- 
try.—All communications should be addressed 
in the first instance to Haseltine, Lake & Com- 
pany, 28, Southampton Buildings, Chancery 
Lane, London, W.C.2. 


S. C. BILSBY, A.M.1.¢.£., A.M.LE.E. 
Carries a large stock of FOUNDRY PLANT 


which, generally, includes :— 

Power and Hand Moulding Machines, Sand 
Mills and Disintegrators, Sand Blast Plants, 
Ladles, Melting Furnaces, Grinding Machines, 
Blowers and Exhaust Fans, Air Compressors, 
etc., etc. 

Also 300 A.C. and D.C. Electric Motors, 4 to 
200 h.p., and Generators, to suit most systems. 

All at low prices. 
to 

215, BARCLAY ROAD, WARLEY, 

Nr. Birmingham. 
*Phone : Bearwood 1103. 

WORKS ADDRESS: Crosswells Road (next 
G.W.R. level crossing), Langley, near Birming- 
ham. ’Phone: Broadwell 1359. 


Please send your inquiries 


sizes 
GENERATING SET, 20 kw., 
4 cyl., 110 v., 750 revs. 
RUMBLER, 15’ x 4’ x 4” thick, hinged door. 
2 Nearly New BABCOCK LAND-TYPE 
WATER-TUBE BOILERS, 2,530 sq. ft. heat- 
ing surface; 160 lbs. w.p.; with superheaters 
and underfeed stokers. 
Write for ** Albion ”’ 
*Grams: ‘‘ Forward, 


Petrol dr., 


Catalogue. 
Sheffield.”’ 
23001 (10 lines). 
WORKS, SHEFFIELD. 


*Phone : 


ALBION 


MISCELLANEOUS. 


OUNDRY SPRIGS, English, fine cut, now 
; further reduced. Please write us for car- 
riage-paid rates, stating quantities. 


Ovsen, Lrmirep, Cogan Street, Hull. 


ss (fine cut) at cut prices; 3 in. to 
£11 10s. ton d/d any station 
England, or lls. 6d. ewt., carriage extra. 


Inquiries esteemed. 


Roserts MeraLtturcican Company, 
30, Ravenswood Road, Balham. 
London, S.W. 


SAND PLANT 


Rotoil Oilsand mixer, large size £60 
“ Spermolin” paddle-blade Oilsand 

mixer, large size £18 

“* Herbert Sand disintegrator 

Macdonald pneumatic sifter : £10 


PNEUMATIC MACHINES 


14” 16” Tabor split pattern ... £30 
18” 18” Tabor split pattern ... £40 
30” x 20” Macdonald jolt rollover... £60 
20” x 16” Macdonald jolt rollover... £40 


AIR COMPRESSORS 
ALL SIZES IN STOCK. 


Every Machine overhauled and retested. 


BUY FROM ME AND SAVE MONEY! 
Foundry Machinery 


Avex. HAMMOND, 
14, AUSTRALIA ROAD, SLOUGH 


“ PRESTO” 
COUNTER CURRENT SAND MIXER 


(Patent applied for). 


THE ONLY ALI _ BRITISH 
COUNTER CURRENT MIXER. 


Write for particulars to: 


BRITISH FOUNDRY UNITS Ltd. 


RETORT WORKS, CHESTERFIELD. 


IRON up to 100 Tons. 
Special Air Furnace. 


Grain Chill and Steel ROLLS, 
HEAVY CASTINGS. 


STEEL up to 40 Tons. 
Siemens’ Steel Only. 


R.B.TENNENT, Limited, COATBRIDGE,N.B. 


SUPERIOR SILICA BRICKS 


MARK—R. DINAS. 
SMARTS DINAS SILICA BRICK CO. LTD., KIDWELLY 


FINE SILICA CEMENT. 
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